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From the Editor 


In hoo NATIONAL GEOGRAPHIC Sex TTY erantece srael 

C. Russel] returned from an expedition to Mount St. Elias, 
Alaska, with tossil-bearing rocks. They marked the begin 
ning of the Society's long fascination with ancient life-forms. 





fhe Society's Committee for Research and Exploration has 
funded scores of paleontological studies, fram mammoth skeletons 
In Wyoming to prehistort pollen in Mudaguscar. [n 1933 ¢ <plorer Rey Ch pMman 
Andrews of the American Museum of Natural History wrote a NarionaL Gro- 
GRAPHIC article recounting nis cise hears uf ‘dinowaur: Cees 11 the (johj desert 

46 this month's article about dinosaur finds in Patagonia attests, our tradition 
continues. We commissioned dinosaur embryo sculptures by Brian Cooley for 
the magazine last year (above), and we support the work of Paul Sereno (below' 
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eontologist at the University of Chicago. Sereno has received cight Society 
erate lor his globe-spanning ciscovertes, which mclude the fossil remains of a 
ant YO-mulion-vear-old Sahara carnivore called Carcharodontasaurus 

‘T don't think there’s anvone digging for dinosaurs who has not been touched 
by National Geographic,” says Sereno. “They may be grantees, or have worked 


with grantees, or simply had that spark of inspiration lit in them by an article in 





the Mae, And at the other end, there ts Srp no way to reach the elobal 
public that compares to NATIONAL GEOGRAPHIC Mi Wwazine. 
As lor you Paul Serenes of the future who are now finding inspiration in these 


pages; Start cigeing. We re holding a few pages for you 
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become a tender conveyance as. . 

totes a cub to a new den,a enneaet a — 7 
chore to safeguard her you ng fom i 

leopards, wild dogs, and other: ig ‘ | 
Hiding cubs well is-critiedidsin a, ie : ; ¥ 


may be away hunting for 24 hours or 
more. Sita is living proof that this en- 
dangered species can flourish if only 


given enough room and enough prey. 





Environmental firebrand Samuel 
LaBudde exposed tiger killers in hig) 
work for Earth Island Institute. a 


San Francisco's Chinatown he holds 





a photograph taken in Taiwan just 
before a tiger was cut up for food & 
medicine, a practice that has declined 
there. Selling tiger partis illegal in 
the U.S. Yet a recent survey found 
dozens of products advertised as 
containing tiger bone for sale i 


five U.S. erties, 






























Quality time: With 
her belly full, Sita 
nuzzes one of her 
trio of six-month-old 
cubs. Their home in 
Handhavgarh's 268 
ecjuare miles was 
once the royal hunt- 
ing grounds of the 
maharajas of Rew. 
The perk now shel- 
ters nearly 50 tigers 
and their prey, 


TInE-RS 


st saw the tigress called Sita in 1986 


in Bandhaygarh National Park in the central Indian 
state of Madhya Pradesh. She lay asleep on a hillside 
when the elephant | was sharing with the Indian natu- 
ralist Hashim Tyabji found her, full bellied after eating 
from the spotted deer that lay next to her. She was 
exhausted by the steady strain of having to feed and 
care for her first litter of three cubs, whose mewing 

I could just make out from still higher up the slope 
amid the expectant cawing of crows that teetered in 
the branches of the surrounding trees. 

We were just 30 feet er so from the tigress, close 
enough to hear her steady, sonorous breathing. Over 
the next half hour or so three more elephants bearing 
tourists came and went. Cameras clicked, One over- 
eager photographer dropped a canister of film, and the 
mahout loudly ordered his mount to pick it up with its 
trunk and return it to its owner. The tigress slept an, 
oblivious, Nothing seemed to faze her—nothing, until 
a rufous-and-white tree pie smaller than a North 
American magpie fluttered down onto her kill. She was 
up and fully awake in a millisecond, swatting at the ter- 
rifted bird with one enormous forepaw and roaring so 
loudly the sky seemed to split. 

It was the first time I'd been so close to so much 
tiger anger. | was thrilled but frightened too, and 
looked to Hashim for an explanation. Why had she 


become 50 furious so fast? 


Fast food Spooked by. an clephant carrying sightseers, chital, or spotted deer, scamper 
across the Bandhavgarh grassiand. Sita crouches silent, still, and well camoufiaged in the 
brush (right}, ready to explode in pursuit ofthe park's most common tiger prey. A shrinking 
prey base may be an even greater threat to tigers than less of habitat and poaching. 





He smiled."'Tigers,” he tole mv, "do not like 
to share.” 


Last spring | was back at Bandhaygarh start- 
ing out again at dawn, riding the same elephant 
with the same mahout, and looking for the 
same Liertsss. 

Sita is nearly 16 now, unusually old for a 
tigress in the wild, and she has given birth to 18 
ligers over the 1] intervening years, Just seven 
made it tw adulthood. The rest died or dis 
appearcd: Gne young male was killech by 
an adult male seeking to displace the cubs 
father, and his sister drowned in a monsoon 
Hood: a female cub struggled with physical 
deformities, then seemed to waste away, And 
all three offspring trom Sita’s hfth litter—born 
in March 1996—died two months later, No 
one knows for sure what happened to them. 

Still, less than ten days after the loss of her 
fifth set of cubs, Sita was seen niating again, 
with the big, testy resident male, He is nick 
named Charger because of his enthusiasm fr 
doing just that, once clawing his way up the 


Coorrany C Warp, a frequent cantibuloy te 
Narrower Grorariiiec, it a biographer. fistorian, 
and writer oat documentary flo He spent part of his 
bevhood in lndiv and often writes about ite wildlife. 


ea 


back end of a tourist elephant 
when it got too close and in 
the process traumatizing the 
visitors on board 

The forest was still dark as 
we set out, and our fleet of five 
clephants moved along in a 
mast total silence. But around 
us there were already morning 
sounds: Peacocks called fram 
their nighttime roosts and were 
answered by the raucous crow- 
ing of jungle fowl, gaudy ances 
tors af the domestic chicken. 
Gray lingur monkeys gave oul 
with the low self-satisfied hoot 
ing with which they ereet the 
day and warn ane another to 
be on alert. 

Ahead of us we could just 
make cut a broad stretch of swantpy grassland, 
where | hoped to see Sita again and, if 1 was 
very lucky, catch a glimpse of the new litter of 
cubs said to be somewhere in the area as well. 





NE EVENING not long before | left for 
| India, the former head of one of Amer 
ica's best known zoos appeared oon 
a nationally televised talk show, clad tn 
safar) clothes and holding a live cub tn hits 
arms. Tigers kill their prey by breaking its neck, 
he assured his hast, then bury it overnight. 
Only 2,000 tigers remain in the wild and.all of 
them will be gone by the year 2000, he suppest- 
ed. The only surviving tigers will be in zoos. 
His heart may have been in the right place, 
but everything he saul was suspect. In fact, 
tigers thrattle most of their prey—in the field 
the distinctive Throat wounds lett by thet big 
canines often provide the best evidence that 
they have been alwork. And while they do con 
ceal their kills as best they can in brush of 
leaves of tall grass, they do not bury them. Nor 
has aivone any real idea how many higers 
survive in the wild—the dearth of reliuble 
numbers is one of the murs ITUSL PAT AS Pects 
of tiger conservation. There is no question that 
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No one knows how many wild tigers exist today. The. 
commonly cited estimate of 5,000 to 7,000 iso queda, sinew 


ot in Ae sot taiisa: Wiswi te certain: Wl tons eter ie 
survive in the wild, thoy neod masuive human intervantion, 


» 





Where can the tiger hunt—and survive? 


Like candles quitering in the wind, three of 
the world's eight subspecies of tigers have 
been snulfed out. The Caspian, Bali, and 
Javan tigers are gone; the five surviving sub 
specieas—GBengal, South China, Incdechinese, 
Sumatran, and S:beran (Amuri—are all 
endangered. Still, hope remains. A-consor. 
tium of tiger experts has created o frame of 
raforence for tiqar-presarvation efforts. 
Lising satellite imagery, the World Wildlife 
Fund and the Wildlife Conservation Society 


have plotted tiger conservation units—forests 


where tigers may have a fighting chance— 
in the Indian subcontinent, Indochina, and 
Indonesia, Yel, says mammalogist John Sei- 
densticker of the National Zo0 in Washington, 
D.C,, “Same of the most marginal popula- 
tions will blink oul in the next few years. And 
thickly forested areas seen from space may 
actually be empty of animals, We don't know 
yet. But this is a start.” 

Tigers are honored in Asian lore and rel: 
gion. Yet Asians living with tigers must regard 
them pragmatically, Farming villages on the 
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fringe of tiger territories lose livestock—and 


human lives—to tiger attacks, and villagers 
fight back, A more immediate threat poach 
ors collecting tiger barnes, organs, and ather 
body parts for traditional Chinese medicine 
and anhrodisiaes. Tiger bone, like all mamma 
bone, me essentially phosphorus, calcium, anc 
Fron, and no scientific proof of t= benefits 
exists. Investigations show thal some bone 
ProOducTS Contain mercury and arsenic, added 
lo convinees users of their potency by produc 


ind a sensation 





Keeping track 

of the Siberian tiger 

A welcome sign attracta Dale 
NMiquelia of the Hornockar Wildlife 
Institute during 4 Siberian tiger 
cangud in Aussia’s Far East. The 
count pegeed the population at 430 
to 470—figures some researchers 
think too optimistic, Stil, the Sibe- 
nan is back from the brink and now 
may have the brightest among dim 
tiger prospects. Miquello helps 
evordinate the Siberian Tiger Proj- 
ect. which developed a habitat pro- 
fection plan (below). It classifies 
areas according to their ability to 
sustain tigers In the wild. 








® Formale with pot 
Pod Habetat orotection plan 
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Fatal beauty Vvorking to end trophy killings, Viadiur Shetinin, leader of a Russian anti 
noaching squad, displays 8 confiscated tiger skin fa Young Siberian (right is the son of Olga 
a tigress aquipped with 6 radio collar, Her movements cover 225 square miles, important cata 
in determining how much territory is needed for a healthy, stable population 





said to be so full of tigers, that some conserva 
tionists worried about what would happen to 
all the surplus animals 

Then came the bad news. The assassination 
of Mrs, Gandhi im | H4 swept [rom the scene 
Indian wildlife’s. mest powerful defender 
Afterward, as effective political power 5 
shifted from the central government at New 


te 


Delhi to local politicians im the imadiviciial 





ow ty 





states, enthusiasm for defending Inelia’s jungles 
sickened Uniler pressure (rom ever growing 
numbers of poor voters whoa saw them pr 
marily as easy sources of fuel and fodder. The 
authenticity of the gains Project Tiger had 
claimed came into question as well. No one 


doubts | 





vit the number of tipers réally had 
risen. But m reaching their ever more impres 


id on went 





sive tallies, forest officials had re 
ing individual puymarks, ofr paw prints-—il 
and then, 


comeerred for their jobs 1f the number af an 


svete Since shown to be imexact 


umals-under their care didn't steadily climb, 
sore had inflated then findings well beyond 
the numbers the resident prey base could con 
cervably have sustained 

Meanwhile, the human population tose 


Promised corridors Were tumicd into lariners 


10 








ated) by clams, and 


honevcombed with coal mines. 


felis, ine 


‘any of the “adjacent forests 


lo which the cormidor were 
miednt to lest sinriply Wa rrishved. 
Vhere were fewer and fewer 
places to which youny tigers 
could disperse and more and 
mare conflicts between Uipers 
and human beings. 

Then, 


[986, something cise epan bo 


beginning about 
happen, something mysterious 
ind deadly. 
disappear. It was eventually 
that they 
being poisoned and shot and 


liwers began to 


discoverca were 


snared so that their bones 
anc other Leng y puirts could 
ate Wmupeted out of India to 
supply the manufacturers of Chinese tradi 
tional medicines. After the virtual disappear 
1 oa LI 4S. 


epleted, atic 


ance. of the South (china tiger in the late 


Sliv kpries iv 





tiver bones Were ¢ 


, : ‘i | 
resupplying them became a big business, No 





ane knows how mun tigers in brain bet] yictom 
to this dlicit trade, but the figures compiled by 
Ashok Kumar and Belinda Wright, whose tiny 
Wildlife Protection Society of India has spear- 
headed the fight 
subcontinent, represent only a smu! 
G4 tigers Ki 


i lis in ee bel 1. Michal poaching Wits undetected, 


against poaching on the 


tar | i| 
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ao VEL SL PacTure 


oO the teal number of butchered tapers rust 
have been much higher. 

WTHAMBHORE NATIONAL PA 
Rajasthan—with its blue lakes, 


sprawling hilltop fortress, and ancient 


ern 
ruins scattered through the forest—was: the 
pride af Project Tiger when | first visited it 
fomaus both for the number of its predators 
cl 
be seen and photographed. (an one especiull 

Ranthaumbhore in PAG 
watch nine different tigers 


yl " 





wd the astonishing ease with which they cou 


memorable cay al 
| Wis privileged rr 


hunting, courting, carmyp for their young 
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guide was the park's longtime field director, 
Fateh Singh Rathore, It had taken him 18 Vears 
a} unremitting work to tum a siull and birgely 
lifeless former hunt Ing preserve into perhaps 
the most celebrated national park om [nclia, anid 
ne had almost lost his life in the process: Angry 
herdsmen heat him into insensibility, deter- 
mined to grave their buffalo in wrasslands he 
was no less determined to hold in reserve for 
the deer and wild boar on which his tigers fed 

He has not been in charge of the park for a 
decade now, but he still lives on its western 
cidve, and tl was he who first noticed that the 
Vers Were 


ers he had observed for Van 





ishing. By 1993, he believes, perhaps as many 


hi 1 


46 20 fad been killed—nearly half of thos 


then thougnt to be living in the park—so cata 





strophic @ loss that even the tiger's extraordi 
nary ability te rebuild its population oay never 
be able to compensate for vt. 

1. sen near the radroad station at Sawai 


& 


Madhopur proudly welcomed me last spring to 





the road that leads out 


of town toward Ranthambhore woe fined with 


the “City of Tigers,” ani 


hotels that provide accommodations for thou 


Sins OF aeer ldlife viewers whis still come 


here cach year from all over the world 


ors cae 
rIGERS 





Ranthambhore has always been an embat 





thed island. It issmall—just 150 square mt 
crow ing 


of desperately poor people with lit 


iS 


and SLITONoed hy CET WWMMeTSs 





© Tite OF 
sympathy tor tigers, The area once meant to be 
a buffer zone had been stripped bare by for 
aging livestock. And without strong backing 
fron the state ROVveMmMment of Rajasthan, forest 
officials ne longer seemed willing to risk thet 
lives resisting encroachment by human beings 
or their ravenous heres, 

NONPOVErNIMENt OrfAnizations, most nota 
hly the Ranthambhore 


abored hard to persuade local people to plait 


have 


Foundation, 





irets in the ravaged countryside around the 
park. They have mnproved health in some vil 
lages, demonstrated alternative ways to feed 
cattle and fuel village fires, done all they could 
lo spread the gospel of conservation, But the 


odds they face are formidahle. 





A first-time visitor could easily be deceived. 
Shimmering pNcocks stil danced in waned aut 
of the scattered ruins, Irving, to Impress pet 
petually inattentive peahens. Monkeys: still 
perched in the tal 


predators, And in the evenings the three lakes 





est trees, on the lookout for 


around which | ance watched tigers: prow! in 
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Guns for conservation A Batra! potas past tiger tracks in lnicia's Kaziranga National Park in 


sfarch of rhing poachers, who favor automatic rifles: Squad members rely on antiquated arms 


nike this Dolt-action nile (below) but still get results;as photographs of poachers from a park 


officers scrapbook attest. The result? Fewer rhino deaths and an unmolested tigar population 


still seemed 


prt keel with Orley y3—_ac ores 


brat daylicht 
of shagey sambar, hundreds of 


qitied deer, and bie Sounders 


l 

of wile 
nuttling piglets around one of 
the lakes, 


lorih in hires immMitalies vt 


bac | counted BO 


aye 
Pushin bach are 


their elders. “Lin cly sient, saic 
Fateh. ~ Bast 
| 


rials ber 


bad «ten. These 


ine cuadcy tigers. lin 
Tiny pigiets are an indicate 
that predation is nearing zero 

There were other bad sins 
too. Noa patrols WEeTe seen AM 
Along upland 


io ordinary 


| 
MWhitre: rigs 


cheese fourpats 


because of “repairs nowbere 


iti oevittence. the rich 


LILLE 
Mec through which | had 


walched tipers stalk thea prey were stubble 


ee ee | iE 
aver by hundreds of 


domestic Lal 


cn wid 


ee lay everywhere 


tle whivse Cheha 


pnearby village had comman 


herdsmen from 
decred a guard post on the western edge of the 
park originally built te keep them out and had 
ecrawled their names on its walls nm Devanarar 


scrip Pry bee nen HHARAT HAM. CHAN 


OKRA MINA, DHAN EAT, th aT AA CHA 


SINGH aust to taunt the forest department. 
The Ranthambhore Geers’ drive to repro 


hal 


arne litters in the past TA months or 4o—but 


ee Terese 





{ a me | . . "7 “s Po = | 
duce remained strange— 


the big male that is presumed to have sired 
them wi died suddenly last Mav, after an iniunr 
The ton 

esl departinent now adimuts there may he as few 
actiult 


than are Sal td 


to one of fis shoulders turned sentic. 


we! 


park 


thy re 


as: Thine tigers within thi 


have been living Wien 


Fateh arrived some 40 YCOrs ao 


Since my visit, there has been one hopetul 





sign. Luring the monsoon, w 
Raasthan puree CLiTtis ish a STeen and fry 
irs trucitionalls drive thetr hercls inte the 


mark to feed, p reinviworated forest Sail, armed 


manaeed to fend 


otf the wrazicrs tor the first time om vears. 


only with bambow staves, 


wn even the re 





Gut the line between survivaland extinction 
LETT 


PEerniateniiy Cur- 


remains precarousy thin. Even if the 
Invasion of livestock can be 
tadlecl, if the a aching threat really has eased. 
md if other VIEOMOUS males. feomam. two at 
three mare fatal accidents could still spell thi 
end for the teers of Kanthambhore. 
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shed trom the park altogether 
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cove « Ww Cry of Peacocks 


cE r =I 
aened, they 


HE ©OONSEEVATTION COMMUNITY wos 


I 


initially stunned by the poaching emer- 


= echcy in India. And there was soon 


evidence ol poaching for the horns tride Wom 
Indochina and th 


Russian Far East as well 


Stididenly every Pali Sere cl in Janeer of being 


Arties beran to apis 


Wiper | if J] i 


Grain the press 
declaring the tiger doumed 
from 


remembers lohn Seidensticke r, Clipalor cl 


“Halher than a corv feeling 
Lenni 
| 


munmmals at the Smithsonian s National *or- 


a | 


J LJ | ' : .: = . 7 : . i : 1. 
logical Park in Washington, D.C., “we realized 


the Lise Was ONCE ARTI In crisis, A Die, plan 





af eT) TE edie meati¢ Ker wil mess] [ie [HLS 


ing of the Javan LIBCT aS a VOUTIE held researcher 


Tiger as symbol An Incian nawab posed in 1940 with trophies he collected on tiger hunls,a 
pursuit eagerly adopted by British colonials. The creature's grandeur is captured in a different 
way in Mangalore, where painted dancers prepare to escort an effigy of the goddess Durga 
from her temple, A fierce slayer of demons, Durga is often depicted riding a tiger 





and has never gotten over it, “It was hke 
mourning a death inthe family. he says. “M4 
first reaction was to lash oui in anger. Since 
then [ve learned that anger alone is a waste of 
ume. We need to learn from these tragedies so 


they wont be repeated,” 

Those lessons took time to learn. The crisis 
initially produced deruals, 
quarrels over funds among conservation orga 
nizations, bickering between advocates of cap 
tive breeding and those determined, against all 
odds, to save the species in the wild. And any 
number af rest Wil schemes wet put forward, 
including a suggestion from an overzealous 
Briton, whe sought funds with which to tran- 
quilize and radio-collar every single tiger im the 
Project Tiger reserves: so that a-satcllite couid 
keep track-of them all from space 

But real progress was made foo, Representa: 
nives of most of the 14 tiger-range countrics 
met at New Delhi in 1994 and promised for 
the first time to cooperate in combating the 
tiger trade, The next vear the Exxon Corpora- 
tion, pledged more than a million dollars 
annually for a five-vear worldwide “Save the 
Tiger Fund” campaign to be administered by 
the US.-based National Fish and Wildlife 
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Foundation. Pressure from 
foreign governments, includ- 
ing the US,, helped persuade 
(hina and ‘Taiwan to entorce 
their bans on the trade in tier 
bones, and, perhaps in part as 
a result, the incidence of tiger 
poaching in both India and 
Russia appears to have fallen 
off since 1995. Belinda Wright 
ind Ashok Kumar are mot 
reassured, pointing out that 
the market for medicines that 
at least chatm to contain get 
has not shrunk, 
They suggest that Indian trad 
ers have simply become more 
cralty In me = ther 
bloody work; certainly the ille- 
gal slaughter of some tiers as 
well as leopards and other wildlite tm Urea 
continues. And so dees the otficial luck of com- 
mitment that allows 1 to go on 

Perhaps the most hopeful sign for the tiger 
is that serious scienve is at last being enlisted 
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in its conservation across much of its range. 


T WAS HARLY MORNING in Nagarahole Na- 
tional Park in the southern Indian state of 
Karnataka, Two massive gaur bulls occu 

pied o roadside Clearinp. Gaur are the largest 
wild cattle on earth. The elder hack yet rmsen 
from his night's sleep, but he weighed about 
a ton und looked, just lying there, like a dark 
brown mountain. in what seemed to me anun- 
wise effort to intimidate him, his young trval 
bean a slow-molion strut across the clearing 
on his white-stockinged hoots, carefully keep 
ing in profile so hed seem still bigger than he 
already was. He came to a halt besude a sizable 
bush and slowly roiled its leaves with his horns. 
The older bull seemed unimpressed, But he 
lumbered to his feet and, moving ata yet more 
stately pace, approached 4 termite mound, 
lowered his horn, and, as slowly and deliber- 
ately as possible, nudged itover, The younger 
hull waited until the dust cleared, then started 
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unglamorous,” he admits. "But after providing 
protection, management's most important role 
should be to build up the prey base. With 
enough to eat, enough space, and enough pro- 
fection, tigers will take cane of themselves.” 


HE THREE SUBSPECIES that survive clse- 
where in Asta—Indochinese, Sumatran, 
and Siberian, or Amur, tigers—face all 
manner of threats. But the most serious in 
every case is the potential loss of prey. 

Tigers. remain in six Indochinese coun 
tries—Cambodia, Laos, Malaysia, Myantiar 
(Burma), Vietnam, and Thailand. But all 
have suffered war or civil unrest in the past half 
century, and their interiors have largely been 
off-limits to scientists. While forest still cavers 
much of the region, no one knows how much 
wildlife survives beneath its canopy. 

George Schaller, the peripatetic director for 
science at the Wildlife Conservation Society 
whose ponecering 1967 study, The Deer and the 
Tiger, set the standard for scientific research on 
the animal, is net optimistic. “Em afraid there 
are very few ligers left in Indochina, he says, 
“and there are very lew researchers to study 
them. Forests look intact from the air, but 
many are alarmingly empty on the ground. In 
Laos you can walk for weeksin the rain forest 
and never see a pugmark—less: because of 
poaching than because local people have 
snared and eaten all but a few barking deer. 
The remaining tigers are forced to wander tar 
mules in-search of their next meal. When you 
ask villagers if there are tigers nearby, they 
answer, Yes, ane came by here a ¥vear ago, Most 
populations are too small and scattered to sur 
vive much longer.” 

Schaller’s colleague Alan Rabinowitz, one 
of the few scientists to have worked extensively 
in the region, agrees, “Deer are disappearing 
everywhere,” he says, Four of the six species 
that were staples of the tigers’ diet in Thailand 
have been virtually annihilated. Commerce in 
wild animal parts continues to flourish, All of 
the six range countries except Laos have signed 
the CITes agreement barring international 
trade in-endangered species. But tiger parts are 
still sald openly in the marketplace alongside 
bits and pieces of the animals they once fed 
upon; in one Burmese bazaar tiger skirt was 
recently being sold for $5 per square inch; an 
inch of rib cost $4.50, 





TIGERS 


“Tithe tiger is to survive in Indochina, gow- 
ernments will have to act fast,” Rabinowity 
says. “Local people will not save tigers on their 
own, Why should they? There's nothing wrong 
with long-term schemes aimed at involving 
local communities in conservation. Bul we 
haven't time to wait for them to wark. We need 
frst to find aut where the remaining tigers are. 
Then we seed a triage system like the one used 
i battiefield hospitals, to separate those popu- 
lations large and strong enough to have some 
hope of survival from those probably too 
weak to make it. Finally, governments will have 
to designate protected areas for tigers, then 
commit the resources necessary to guard and 
manage them without compromise. (ther- 
wise, we Il lose the Indochinese tiger.” 

The tews from Indonesia is more encour- 
aging. it was once home to the Rali, Javan, and 
Sumatran subspecies, Now only the tigers of 
Sumatra remain, and until recently many 
dutharities believed they were about to dis. 
appear as well, But findings by a tmvostly 
Indonesian team, headed by Ron Tilson, direc- 
lor of conservation al the Minnesota “oo, sug- 
gest that reports of the Sumatran tiger's 
imminent demise may have beer premature. 
The study area, Way Kambas National Park 
near the island's southern end, seems ar 
unlikely source of haope. More than half a mil- 
lion people live along its border, and much of 
the forest has been logged in the recent past, 
some parts of itmore than once, [twas thought 
until 1995 that no more than 24 tigers survived 
within the whole park, and during the Tilson 
team's initial 15 months of studying one 62- 
square-mile section, its members. glimpsed 
individual tigers just twice, 

But when they used modern methods of 
counting, including camera traps. tripped by 
passing anintals, they discovered that their 
study area alone—just over one-eighth of the 
park—was home to 6 tigers and regularly visit- 
ed by 12'more. They now believe Way Kambas 
nay contain as many as 36 tigers and are train- 
Ing “rapid assessment teams” to survey Suma- 
tras other parks and unprotected forests to 
see if tigers are underreported. there as well. 
Indonesian authorities estimate that there 
could be as many as 5) tigers scattered in 
reserves all across the island plus another 100 
in unprotected areas, and Tilson and his re- 
searchers have helped the government draw up 
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te saw off the precious horn and race out of the 
park again in that amount of time—though at 
least 20 intruders have lost their lives trying to 
di just that in the past four years. But tiger 
poaching in Kaziranga is virtually inypossibtec. 
“No one can'skin a tiger in'so short.a time, Ta- 
lukdar explains. “And they can't bury it either, 
The smell lasts fora month, It can't be hidden! 

The result is that Kaziranga remains some: 
thing like a paradise for tigers.and their prey. 
Under Ullas Karanth’s direction, a team of 
young researchers working with camera traps 
in one small section of the park has recently 
captured enough individual animals on film 
for him to guess that Kaziranga as a whole may 
be home to more than 85 tigers, including 
cubs, Each cat's stripes are distinctive, Karanth 
explains, “a sort of bar ceule by which tigers can 
be identified.” Prey and tiger density here may 
be even greater than at Nagarahole. 

But Kaziranga also offers the most vivid pos 
sible reminder that the tiger is only the most 
charismatic actor on a crowded stage. Above 
the yellow ten-foot grass, against the Koda- 
chrome blue sky, shrieking flocks of green par- 
akeets fluttered in and out of silk-cotton trees 
covered with crimson flowers: the fleshy fallen 
blossoms, the size and shape of -six-fingered 
gloves, patterned the path ahead of us, forming 
wared carpet'as we rolled forward in our jeep. A 
crested serpent eagle struggled to get off the 
ground:a few yards ahead of us; .a big crow- 
pheasant pinioned in its talons. 

Wherever the dense walls of grass part to 
reveal a clearing, there are animals in over- 
whelming profusion—hundreds of wild boar 
and hog deer and swamp deer, scores of sleek 
black buffalo with horns like scimitars, rhinos 
that look as large as fire trucks, On the edge of 
a shallow lake late one afternoon two groups of 
elephants filed gravely past one another with- 
out a sideways glance; [ counted 58 cows and 
calves and one magnificent lone tusker beiore 
they all glided into the grass again and dis- 
appeared. 

The hext evening a cow rhino concerned for 
her calf and agitated by the sound of the jeep in 
which Pankaj Sharma and I were ricing sud- 
denly whirled, kicking up dust, and charged 
straight for us. Sharma is a big man with a big 
voice, but when he clapped his hands and 
shouted to warn her off, she kept coming, 
amazingly fast, her broad body seeming to float 


a4 


above the ground, head high, ears straining to 
make out the source of the annoying sournd— 
Mirs. Magoo at fall tlt, 

We pulled away. She lost track of us, slowed, 


énifted the air;and went back to grazing, 


As we headed back to headquarters at dusk 
each evening, we passed antipoaching squads 
on the move along the winding forest tracks. 
These are the authentic heroes of comsetvation, 
little bands of two and three men wearing tat- 
tered overcoats and armed with rifles, moving 
through the mist. Without them this magical 
world would long ago have vanished. That it 
has not already done so despite the odds is dra- 
matic proof that with help from scientists and 
support and understanding from the rest of 
the world Asians can-save their own forests; the 
tiger and its world still have a future. 





ACK ON THE THacK of Sita in Bandhav- 
—parh the sun was up, and somewhere 
high above our heads a hive af bees, 
awakened by its warming rays, began to hum. 
The elephant continued to squelch his massive 
way through the swamp, leaving behind foot- 
prints as big around as wastebaskets. 

There were signs of tigers everywhere. Pug- 
marks crisscrossed the inky mud. Deep within 
the vrass lay. a clutch of whitened bones, all that 
remained of a chital kill, 

A sleek gray-brown jungle cat, the size of 
one of its domestic cousins, leaped soundlessly 
onto a fallen tree, the better to see down into 
the grass. Something small was moving there, 
The cat arced high inte the air to maximize 
its pounce, disappeared for a moment, then 
returned to the log, a mouse wriggling in its 
mouth, and watched us past before setiling 
down to eat. 

The mahout nudged his elephant to the lett, 
toward a little stream that twists along the base 
of the hills, 

The elephant began to rumble almost 
imperceptibly. 

A tiger was nearby. 

The mahout leaned 
through the undergrowth. 

Then, there was Sita, sprawled out in a 
clump of grass overlooking the stream. The 
crimson rib cage of a holf-eaten chital rested 
just afew feet away. She gazed placidly at me, 
just as-she had 11 years before, The noisy, odd- 
looking burdens on the backs of elephatits 


forward, peering 
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Lifeless menagerie Animal body parts fill a U.S, Fish and Wildlife property room in 
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Sita’s family tree shows her to be one of 
the most productive breeders of the wild 
fernale tigers documented, The chart also 
reveals pitfalis confranting tigars young and 
old. Banka, father of Sita’s first two litters, 
has not been seen since he was injured in 
a fight over tarritory with Charger, 
who sired Sites next four litters, Of 
pita and Charger’s first litter, two 
cubs survive. From their second 
litter, Bachhi went onto produce 
cubs herself, but her sibling strug 
gied with paralyzed hind legs and 
blindness and soon died. Sita’s next 
litter died soon after birth—probahly 
in the jaws of a loopard ora tran- 
siont male tiger that was observed 
in the area during that tlme, A 
fourth litter survives and is laarning 
mather's hunting skills. 

As with most kills, Sita dispatched 
a chital by attacking from the rear, 
biting. its throat, then dragaina it 
(night) to a hiding place. She con- 
sumed it ina day. Falling a larger 
sambar deer (left) meant food for three to 
four days 

With its bold trident pattern, Sita’s face 
Dears Unique asymmetrical markings, as 
distinctive for identification as fingerprints 
afe among humans. 
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An in-your-face male, Charger triggared this remote-camera power 
portrait through a wide-angle lens only three feet away. He earned his 
name for his unbridled aggression, charging other male tigers as well 
as vehicles—including an assault attempt on an elephant carrying 
terrified tourists, uncommon behavior among tigers. Yet he is a male 
of leisure when it comes to hunting, often seizing prey killed by Sita 
and the other females he breeds with. He displays affection with his 
own cubs—or at least tolerates their playfulness with him—and is 
helping researchers build a profile of male tiger behavior. 








Lessons in living awail 4 cub 


peering from its cover with steady 


Intensity, As momimng breaks, Site 
lakes the cub and its siblings to 


feed ona sambar dear she killed 


and hid the night bafore. At three 


lo Tour months the cubs hegin to 
Gal medt but are still toa youny 

to Aunt, 2 Skill they wei 
[io To menths: At 18 to 24 months 
they will laave their mother, even 


tually competing with her for 


leam at 12 
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feanrniiory, And so a new 


Will prowl through Bandhavgarh 
Jonn Seidensticker. curator of 
mMmammsts at the National 7o0 


3.6... hast studied 


higers in the wild. Hea deems the 


Washingtor 


Choate an renliaceable link in 


the process and wholeness of {ifo,” 


ANG wes moved to write in tinbute 
Avays secretive—nrever devicirs 
Always a killa; 


Scvitary—never alone, 


Cenearatior 


never a murderar 
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peels like 
Sa" big cat, photog 


rapier Nichols tests 
a remotely operated 
SoM cameras in 
Bandhavearh, His 
head braaks an intra 
red beam, tripping 
he shutter, Behind 
him, Phulsingh, an 
elephant mahout 
shields his eyes from 
the fiash that illumi 
nates follage in the 
background, 

The technigue pro- 
diced these startling 
photographs are 


yu 


thase an pages 14 
19 and 42-43 in this 
issue. Nichols and 
assistant Roy Toft 
olaced cameras in 
méoalatead spots, wsing 
aS many as five 
strobes to augment 
natural tight, One 
coed CaUGNL A 
tiger thal had ted an 
aA porcupine (ngnt) 
Ouills in ts mouth 
made hunting citt 
cult, and its left front 
paw had swelled 
With infection 
probably 8 fatal 


combination. Langur 
monkeys broke a 
beam to reveal 
Sometimes corical 
ViEws of thamsalves 
al a watering hole. 
In 8 trea a scout 
Watches for tigers 
and other predators 
“The mankeys 
jumped around and 
used wo whole rolls 
of film. Roy and | set 
the camera out, then 
Roy went back a 
week loiter to check 
it.and fournec that the 
film had tun outin 





one day, The counter 


showed that the 
monkeys broke the 
beam more than 
a thousand times 
They arrived anytime 
between 9 am, and 
4o.m, Ve called it 
‘monkey Tine,” 
SUCCASS CAME 
when Nichols set the 
limer lo activate at 
‘tiger time"—iale 
afternoon, when the 
cats would come 
to drink before the 
nightly uot, ] 
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something told me you netded to talk.” I stared at him as though I'd 
been addressed by a burning bush—then began to babble. 

The guy’s:name was Robert Fantom (sounds like a road handle to 
me),of no fixed address, and for the next half hour he listened patiently 
while { unloaded 12 days’ worth of fears and frustrations. I didn't 
have to impress this guy with grand objectives of self-discovery—I was 
miserable and confused and could say so, And somewhere in the telling 
| became a spectator instead of a participant and began to see some 
hummer, chuckling about how wnfht I'd been when | started this thing: 
imitating the comical horrer on-my face the first time | hefted the bike 
with its 35 pounds of camping pear, clothes, tools, spares, cameras, 
notebooks and then tried steering this saddlebageed juggernaut 
through the Sunday crowds on Circular Quay; describing that middle- 
aged harridan who'd nearly chipped me on Parramatta Road. My ten- 
sian dismounted und walked away, 

A few minutes later so did ny listener, saying he had a feeling we'd 
meet again somewhere down the road. | hope so. Powe him. | may 
have started pedaling in Sydney, but for me the beginning of this jour 
ney will always be the public bench on the high street in Gratton, New 
South Wales. 


Monday, August 12 


Near Miriam Vale, Queensland 


Se 


lazing im -the the 


sunlight 
through the gum trees. Happy, Since Grafton the road has opened 
up—and so have © It's funny how hard it’s been to shake that Yankee 
work ethic. Even with an open road and an empty calendar in front of 
me—all the freedom in the world—1 made those first days a nine-to- 
five treadmill, marking off distances on the map each night, reckoning 
40 miles a “good” day, John Calvin meets Easy Rider, 

I'm meeting people now (see what happens when you stop trying te 
jimmy open the doors of perception?). Mind and knee ligaments have 
supplied up together, | spent an afternoon with the guys in the back 
room ol the fire station in Casino, New South Wales, watching the 
Aussies go down to the Dream Team in basketball at the Olympics. Ata 
hie-dye shop in Nimbin | hada cup of coffee with a former drag queen 
named Truly deVyne, who explained how 17 years in drag had ended 
his modeling career: "| was growing breasts, 11 just Lilled me for the 
mens swimwear market.” Yesterday, in the Queensland rum-and-sugar 
town of Bundaberg, Lioined a local family ata charismatic church 
where 4 five-piece band belted out Bible rock; parishioners were slain 
in the spirit, and a jump-and-buwl preacher railed against witchcraft. 

lm nearly in the tropics. Miles of sugarcane a lush counterpoint to 
the red volcame soil, The farmers have been harvesting, butning off the 
cane. ve been cycling through flurries of ash. Black snow, the locals 
call tt. Trucks loaded with charred cane sweeping by atid leaving a 
fragrance of burned molasses in thier wake. 

im almost embarrassed at how little roughing it I've done lately. 
Queenstand hospitality, Last night 1 rode up toa firmbouse in Yandar 
an and asked an elderly couple, Phil and Elva Halpin, if 1 could camp 


wrasse of edge of ‘a 


quiet dirt road, afternoon slanting 


AUSTHALIA HY HIEE 


Why leave the life 
lhnew in Sydney 
(opposite) for 10,000 
miles of unknowns? | 
was hungry foro 
change—which is 
what drove me ta 
Austratia in the first 
place. When | was 22 
and working in Wyo- 
ming, | dreamed of 
living overseas. My 
foreign language 
skills were nil, so it 
had to be an English- 
speaking country. 

| wanted to go tar 
away, and Australia 
was the farthest out 
there, Yet after 15 
years of living there, | 
realized | didn't really 
know the place. That 
too would change. 


51 


Pudgy and untit and 
grinding wp Old Put- 
ty Road near Single- 
ton, | was carrying 
just the basic tools 
and supplies, plus a 
water purifier. | was 
bone-tired, Not a 
good sign: Darwin, 
the end of the first 
leg of my journey, 
was 3,900 miles 
away, and my knees 
were already scream- 
ing “Murtiny!” 





mn them paddock. Half.an hour later | was sitting on their veranda, 
shaved and showered, a tumbler of scotch in my hands, with a bed for 
the night. Over a plate of stew and a glass of Cahsav ( Australian for 
Cabernet Sauvignon), Elva told me o little local history: "There used 
to be alot of hobos around here back in the Depression, waiting to get 
alift on the steam trains when they slowed down bor the grace. My 





mother never tured one away if he was hungry. They d put a rock 
on our gatepost to bet others know we were friendly.” She laughed 
and added: “| suppose now you can do the same.” 

Consider rt done. | wonder if she knows how many people read 
NATIONAL GEOGRAPHIC. 





Wednesday, Auguat i4 

Rockhampton, Queensland 
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tnierprising town council nudged the Tropic of Capricorn « few mules 

north toa brightly pated monument just outside the tourigm bureau, 

so you can stand with one foot in the temperate zone and the other in 

the fornd, then trot inside to buy poste ards and tee towels and check 

on hotel rates. [leaned my bike against the “Torrid Zone.” then sat 
beside the sundial with a map, a bottle 
of water, and a mucsli bar. 

Now a theusand miles north at 
Svdnev, Only one flat tire so far, a 
thumbtack back in Buderim on the 
SuTishuine Coast. Here at the Tropic of 
Capricorn it's time to take stock, Until 
now lve been pretty much hugging the 
coast, riding in the ruts of thousands of 
Australian sunseckers and foreign tour: 
ists: [ime tora change in scenery. [Tl be 
riding the Capricorn Highway (1 love the 

sound of thath, which tothows the ropa 
more than 400 miles to the lonely Town 
of Longreach. 

IT have a bad accident oul there,say, a 
collision with one of the dogens of roos bounding wcross the highway 
at dusk, tl be the Roval Flying Doctor Service that scrapes me up. 
Vhis-ts the Australia of legend. It was oul this way that big jackie Howe 
shedred a record 42) sheep in seven hours and forty minutes using 
hand shears back m [892—a record that stands today; where striking 
shearers founded the Australian Labor Party in 1891; where Ranjo 
Paterson wandered the empty spaces. and wrote “Waltzing Matilda,” 





Thuraday, Auguat 22 

Fairfield Station, near Longreach, Queensland 
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the seh of rottiies scary killed be the deste ns by the n “I j 
road trains that hammer down this lonely highway in the pe | 
Most of these triple-trailer rigs weigh 140 tons and are mice th 
hull the length of a football field. They keep alive towns with) 
names hike Dingo and Comet and Emerald. = 
It was luck and Queensland hospitality that lec me to Fairfield, 
Id come across the United Graviers’ Association when | was loakes 
ing fora Laundromat in town, and, just on spec, | stepped in te 
see if there was anything doing at any af the nearby sheep stat 
They told me they were shearing lambs at Fairfield. | called, ee 
Robert Macintosh, the owner, gave me dircctions: ~ Take the Mut 
tlaburra road out of town and keep going until you cross five cathe: 
grids. The house is. mile off the road on your right. The sheatim 
shed is four miles farther back. You go down the airstrip. .: “This: 
was the Australia ld ridden 1,500 miles to see.  —s 
It's coal and dim here in the shearing shed, a contrast to the 
glare outside, Robert's working the woolpress; his wife, Margat,, 
and her sister, Alison, are rouseabouts, gathering the shorn wool — 








and running m the sheep to keep the three contract shearers busy, Vs) & Lapenay to 
Shearers are paid by the sheep $1.50°($1.19 US.) a fleece—and zr 1 | m _ 
work like demons, Ron “Tolly” Bowden, a lean, saturnine man ane | ss : 
the leader of the shearing team, has just thrown me one: “Mate! ’ ILA A Be ecw 
he smirks, “you're not getting out of here until you shear” | 

Tolly supervised, and the others grinned while | wrestled with hands 
piece and sheep. "No, dig in! You're robbing the farmer!” he bawled 
when I started giving the sheep more of a haircut than a shearing. The 
ewe kicked, I grasped und fumbled, my thighs burned. | knew s he: rin ny 
AUSTRALIA HY MIKE py 53 
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O20 | recalled a bit of advice an old codger had piven me ina pub 


ia ct We germ: Dont ever mess With 2 sheare! matic. Vou a Wits Conic 
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WHERE RIDING BACK TO THE PARBMHOUSE, MiGTY SLCIntosh sithing on 
her daddy s lap steering the Land Cruiser along the track, singing You 
Aiea A [i fe j i a] ' rT | 9 F cs a | = | | er | To PiTip ty 
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r (| f : 
driving skills, which, considering shes all of three years lech, ari pric 
Prous. Were COMIN Up to a gale now, Mry, Kober chides. She co 
rects course, piloting the vehicle between the two posts 


. i 


VIEFY 5 GFIVINE 255005 are oO mere PUrental Indulgence, ROD! 


explains, moting the 


Hist s cme on tah i bet SAIC iy ne ] LES Lede 
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1 hurt, and she mignt be the only one around to drive for help, You 


prow up quickly out here 


While Mary practices her steering, Robert tells me the story about 
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ry Redford, stole'a thousanc head of cattle from the property jus 
neh of here and drove the herd across more than a thousand mules of 
uncharted desert to market in South Australia. “This was over the san 
eae REAL Sa Fo vicbs merc Lar hy tan Hi hia 
ountry that had killed Burke wand Wills only ten -vears earlier, Robert 
says, referring to the explorers who attempted to. cross ihe dead hear! 
rit with thetr lives. “Recdlord would 
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Redford was hauled back to Queensland for trial, But his daring 
captured the public’s imagination, and a jury of his outback peers 
returned a quixotic verdict: Not guilty, but he’s gotta give the cattle 
back. A furious judge ordered them to reconsider. They did: Not guilty, 
and he can keep the bloody cattle! “That's the sumple secret to success 
in this country, Rolf,” Robert says with a wink and a grin, “You've just 
got to be a goed bloke.” 


[pon Tt axsow if cycling 1,500 miles has made me a good bloke, but it's 
certainly making me a fitter one, | tipped the scales at a too comfort- 
able 198 when | left Sydney. Today, Sunday, we went to the horse races 
intown, and | stepped on the jockey’s scales. One-cighty-five without 
my necktie. As for the better bloke part, Robert has taken me in hand. 
lve been helping put up.a cew yard. “Know how to use an angle 
grinder? No? Well, you're going to learn.” I've been pounding in fence 
posts, have learned how to haggle a badly placed one out of the hard 
Queensland earth with a front loader, and have acquired a fine setof 
blisters. Robert's a good teacher. He's not trying to impress me with 
how tough the work is—he doesn't need to do that—he wants me 

to share his enthusiasm and love of the land. He's succeeding, if not 
beyond his expectations certainly beyond mine, We mustered 1,200 
sheep yesterday. The sun flaring overhead and thousands of cloven feet 


kicking up choking douds of dust. Dogs racing around, barking, bring- 


ing in the sheep.-1 loved it. 

Its add. [ve been here six days, and in that time nothing extraordi- 
nary has happened—kind of an average week on a station, really—but 
somewhere along the line my whole relationship with this country has 
changed. There’s one image !'ll carry with me the rest of my life. [twas 
the morning Robert took me up in his father’s Cessna fora look 
around the property. Rumbling down the dirt strip in front of the 
homestead, trailing « cloud of dust. Then the ground fell away, and the 
cimpty Queensland outback spread out, rast red, horizon to horizon, 
The kids waved to their daddy, Margot looked up from hanging out 
the washing, a couple of lambs played in the vexetable garden, At that 
instant, forthe first time in many years, 1 felt excited to be in Australia. 


Wednesday, September ii 
Ravenshoe, Queensland 
Arrived here mid-morning a couple of days 


ago, thighs burning after almost a hundred 
miles of winding switchbacks. I'd had to cross the hard-green, rain: 
forested mountains that form an amphitheater around the tropical 
port of Cairns. Just below Kuranda | stopped for a last glimpse of the 
Coral Sea, hazy and still as an old postcard. The next body of water I'll 
see Will be the Gulf of Carpentaria. 

Right now I'm sitting on the loading dock at Northland Agencies, a 
farm-supply store, surrounded by bales of hay and sacks of grain. Go- 
ing to load a truck in a few minutes. A minor breakdown has sidelined 
me—the bolt anchoring the derailleur cables to the frame snapped, 
and I'm waiting for a replacement to be shipped from Brisbane. 

I'm staying with Grahame West and his family, putting in my days 


AMVSTRALIA BY BIKE 


Rumbling down 
the back roads of 
Australia, the road 
trains whoosh by 
like locomotives. 
They deliver all 
sorts of supplies 
—livestock, dry 
goods, petrol, you 
name it—to small 
towns in the out- 
back. And while the 
bigger rigs have 6? 
wheels and weigh 
140 tons, | never 
had a problem 
with them. Drivers 
would always honk 
their horns as they 
approached, then 
give me a generous 
berth when they 
passed. Real gen- 
tlemen they were. 
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helping at their store. Grahame js a former urt director of an Adelaide 
advertising firm who fled the button-down corporate scene in 1973 to 


grow organic produce and sell hay in this corner of the world. 


These days he spends a lot of his time making deliveries and, like all 


truckers, keep 
ae i 


olficiuls Lie 


ng an eve out for local 
‘scalies —who fine 


overloaded truckers. I've gone with 


him CH has rons | met an eccentric 
Luxe mbourcer who came to Raven- 


shoe two years ago in a Gypsy wagon 


from Fremantle in Western Austra 
an artist named Sherry Vincent, who'd 


Brow Lp cre | 





tas 


he Nullarbor Plain in 


the farsouth, never attended school, 
but pamted spectacular murals; and 
the tormer Lady MacDonald from the 


Island of Skye, 


whod discarcded her 


title in favor of running a shark boat 
mn the waters off Cairns, 


Line alternoon We took tea with 


Dr. Harry Bromley, a stout old-school 
British Army officer in his 80s, who'd 


heen stationed all over the Far Fast 


ane k in Ciipire cays, ESL aprect ovyi fine 
into India ahead of the invading Japa 
nese Army, and won an M.B.E, in “5] 


for his work w 


chelles Islands 


ical garden, | hod the notion 1 
Bromley dic’ 


ith lepers in the Sey- 
Sitting in his neat trop 





L exist, Agatha Christie 


would have invented Hin. 
The phone's just rung. The part 
has amived in Cairns and will be here 


tomorrow. But first Pve got half a ten of grain sacks to load onto Gra 


hame § trick 


Saturday, 


September id 


vat if Dr 


Camped in the far north of Queensland 


clinnect tonight Seasoned with Tabasco sauce. A dried fruit course, fol 
lowed by peanuts and some nmiuvesli bars, Maybe a toothpick for dessert 
Typical. My radio plays softly, tuned to ABC Radio National, the only 
station | can pick up this far out. One of the first things evervone seems 
to ask is how de | cep al ment. The short answer to that ts | sheep Very 
well, thank you, Who wouldn't after a hundred miles in the sadd 





that's not what they mean, | camp in the bush a couple of hundred 


yards off the road. No tent, just a bivvy bag, 1 


Car ree itt looks 








though | have a tarp | 


ike rain. Except for a brief, light shower one after 


noon on the Capricorn Highway, I've not seen rain in six weeks 


My gear is low slung and dark purple by choice, and when I set up in 


AUST RALLA BY 


AIRE 


ef Aut 








They live on their 
sheep station in the 
middle of Queens- 
land, yet the Mac- 
intosh family never 
seemed lonely to me. 
In fact Robert, Mar- 
got, and their fowr 
kics—including Hugh 
and Emily (facing 
pagel—relish this 
remote life. Mornings 
Emily and her dad 
troop to the milking 
sheds (top), Later 
Margot homeschools 
her kids, with teach- 
ers helping out a bit 
via two-way radio, 








the scrub, [nv invisible from the road. Australia’s not a scary place, 
although it has its share of sordid crimes, Only six weeks ago in Sydney 
a serml-killer outdoorsman named van Milat was jailed for life for 
murdering seven backpackers. But I'm okay. Back in Murwillumbah, 
in northerm New South Wales, an elderly gentleman came up to me on 
the street and put me atease; “Don't worry, [ll remember you. After 
you re: murdered, ll remember | saw you here and tell the police.” 

I'm well and truly in the outback now, a speck in a dusty immensity 
of savanna grass. The atr is still, dry, and very hot. The road 15.4 nine- 
foot-wide ribbon of bitumen that disappears into a shimmering hor 
aon, Usually have it to myself for hours at atime. | wake before dawn, 
get my camp rolled away in about ten minutes, and have breakfast 
down the road—a couple of muesht bars, some dried fruit, and my trst 





aye self- 


reliance stretches to guessing the tre by the angle of the sun—when 





and last cool water bottle. By about eleven oO clock—these 1 


(he Suir iS really SL arhine to Hite, I scout out a bit of shade in a drv creck 
havc anid settle in for a few hours kip. Then it's back m the saddle until 





My home is New just before dusk, when I nose my bike through the scrub in search of a 
Hampshire, but I've bed for the night, The hope is fora flat patch with as few crawling bed 
worked as ajournal- = males as possible. 

ist in Australia so 

long | feel as if lve Tuesday, September 17 


got a foot in both 
camps. 4 German 


Karumba, Queensland 


guy once told me the Guanes. ‘Txaveas eerithbled inhaste: in-th ak 
only way to live hap- Pa | . | 

pily overseas is to room of As! lahan’s fish-and-chips sho; 

forget your past. But Che guys are lashing the dinghies to the roofs of the Land (cruisers; in a 
who am | without few minutes we re going bush. lt began yesterday, in the finest outhack 
my memory? tradition, with the offer of acold beer on a stinking hot afternoon, | 


was heading toward Normanton when a pair of old, heavily laden Land 
Cruisers slowed beside me and someone called out in-a broad 
Queensland drawl: “Geez, mate, I'll bet you'd love a cold stubty 
along about now!” | grinned. “Geez, Pil bet you're right!” We al 
puted over, [t turnec 
egetting married. He, his best-man-to- be, and two of his unclkes— 
“Thomme, Terry, and Paul—were gomy fishing 
“Tell you what,” Mick sate, after a couple of get-to-know-you 
beers on the roadside, “You want to ste Australiaf Why don't you 
come with us? We're going into some really wild country along 
the Gilbert River. You can leave the bike at my in-laws’ place.” 
So we spent last night at Ash's place and this morning poking 
around the town, picking up supplics: sausages, the makings for 
Pa hot chili con carne, and & couple of slabs of XXXX Beer. 
Karumba tsa raw-edeed fishing port on the Gulf of Carpen 
taria, where the old flying boats coming down from Asia used 
to dock back in the thirties. Prom its place on the map I'd 
expected lush rain forests, not a beat-warped dust bowl, Its.as 
tough ast looks. The local watering bole is a concrete arcade 
called the Anirnal Bar, where the tables and chairs are boltecl to the 
floor, and bronged, long-haired, tattooed regulars can outdrink, out- 
swear, and outhight any three city-bred stevedores; the men look even 
rougher, as | found out when | plucked my Nikon out to play at beng 



















oul that Mick Jones,.a police constable, wis 
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fl spotted this pet 


tarantula, would it be 
wearing a tiny collar? 
Actually crawlies are 
no joke out here: Aus 
tralia ts home to the 
world’s ten most ven- 
OmMmouUSs snakes, includ- 
Ing Inland talpares, 
which are more poi 
sonous than cobras 
Luckily, they all left 


ime alone 


“Thormmo,” Mick, 
Paul, and Terry 
stopped to offer me 
a beer, and | ended 
up spending ten 
days with them. We 
fished and laughed 
and at Dorunda Sta- 
tion enjoyed Mick's 
bachelor party. We 
were mates. Days 
later, looking as if he 
Was on a divine mis- 
sion, Mick got ready 
to tie the knot 


NAL MOW AL fbi RArI I, DEL ee Pa 








be on its own for weeks, Months, in the bad old spit-and-chaw days 
"mm feeling at home out here ina way l never would have when [efi 
Sydney. These puys have done more for me than shout me a beer and 
snow me some frontier. Thev've opened the door te old-fashiqned 
\ussic mateship, that uniquely Australian brand of camaraderie that 
dichies easy translation, Even Australians can't Gite pul a finger vn tt 
Tracitionally expressed in challenging outback settings (or the trenches 
of World War 1), it's a blokev, wateh-each-other's-back lovalty, leavened 
with laconic wit and fente cigs at cach others foibles. (Such as im 


unblokey preference for sarsaparilla over beer.) 


SATURDAY—THE 86G Day. Mick and Kerriann were married this after 
noon in the Cathole church in Mount Isa. We hit this wide-open zim 
MHI Town o ¢ ouple ot davs es, renited cheap CODES Wh a caravan 
park, and got haircuts. The wedding coincided with Grand Final Day 
for Aussie Rules Football, North Melbourne playing Svdney Typical 
Aussie blokes, we alternated between watching the game and sprucing 
ourselves up, While Kerriann and her entourage were off at the beauty 
parhor North Melbourne was well dhead when we turned colt the TY, 





traightened our tes one Last time, and walked down to the church. ft 


was a mice wedding, The reception was at the golf club 
Sunday, September 29 
A stony hillside 30 miles west of Mount Isa 


— St 


Lol [ | 


WA EOE, lene ly Pa il Pina i+T \ map | left Cr¥ rites locay HiTeE | ti cay iy i 


party al Mie 





cs aunty's house, They all githered fo sec me off, Mick's 
mother telling me nat to loryec | hae a foornily m Queensland now. As 
Iwas getting on my bike, Mick hauled me back and gave me a bip hug 
Those moments etch this place mn pretty sharp relief. [ve fol a thew 


sand empty mules to travel between here and Danwin, and the radio's 





a poor substitute tor Paul's hilarious tales about prow ing up on the 
WOT. se ol the tracks on fifties Cucensiand, or Thomrnes acid wit 
or Terry s.drawled observations, lazy as tropical sin. | thew hit above 
Mick and Kenniann taking ther honeymoon in Tasmania: an idle after 
ahan + 


matel in KRarumba; the day we pooled our money—and trebled jt— 





noon dealing card games in the laundry room behind Ash Go 


betting on the horses at the [nah Chub in Mount Isa 
how [stl in test of spinifex, spiny prass that grows everywhere out 

here—nature s barbed wire. | miss. my new mates. | miss Laura and 

Ethan, especially after speaking to them on the phone today, Laura's 


nding her tricycle argund the house being daddy, Ethan's talking a little 


bit now, He sai he Elis, 


Thursday, October 10 
Camped fear Larrimah, Northern Territory 


A steaming asphalt 
treadmill—that's the 
road a few hundred 
miles south of Dar- 
win, where you buck 
head winds and sweat 
for hours but the 
=Cenery never seems 
to change. 

| once heard that 
the cyclists who 
enjoy the greatest 
success riding this 
circuit approach the 
journey as a test af 
stamina and logistics. 
My test feels more 
like an essay ques- 
tion: “On the road 
less traveled, what 
really matters most?” 


firs 








American Gls anc Aussie soldiers oaved-a stretch of the road from 
Mount Isato the port cityof Darwin ina frantic hundred days 
Sohody seems to have done much with it since, at least not on the 





Oucensland side of the border. Cve 
Thirsty work om that heat. 
it pretty carefully 


Once some Aborigines pulled aver with a welcome offer to rehll my 


ing it was like riding u rodeo bull 





was packing |2 liters of water and rationing 


now nearly emoty water bottles. When | remarked on how little water 
there was out here, their leader, a man named Maurice, laughed and 
listed half a doven reliable pools, not too far off the highway, over the 
next 50) miles. 

How far are you going?” he asked. “Darwin, at the montent,” | 
replied. He shook his head, then said slowly and witheut a trace of ino 


ov, Tm sorry: I'm atraid | con't know all the water holes between here 





and Darwin. You d better ask other Aboriginal people along the way, 
Wednesday, October 156 


Near Hayes Creek, Northern Territory 


nM ! i . bo ; ft I 
to the sound of thunder and the earthy tan 
of approaching desert rain, | scrambled out of my becroll and wrestled 


. ot | 
with my tarpaulin in the rising gale to riga shelter before the storm hi 
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i ie Mark Vahbleland fatal he il dreamscape ‘A il i} 4 Nlachness hlocl 


hOWwine 
1 


out the stars in the west; an-ecrie, fat moon, blood orange from the 


dust, glowed in the cast and cast 


| drifted 


ALi F iT Becn 





smapmng lke a broken spinnaker. Lightning hissed: I recalled 
how lonely ld felt com 


ng out of Mount isa. But there | 


wis, 60 mites [ram the nearest dwelling, in a viclent storm, 
Wrehin, ; j ‘ " Va 
mishing my isolation. Being-back on 


rae 
E 





the road hat a Why cif 
UP lomeliness 


[erruigetat S COMP 1s ny a hundred miles south of Dar 
Wit—a few Peers in the local measure of distance, At this rate 
Ci reach town maybe the dan atter lomorrow. The nights ari 
breathlessly hot, well inte the &0s. Every evening, after thi 
bush thes have quit for the day, | sprawl heneach mn merscpuite 
ne woncdenny i othe ti 


. 
La 





CK & | feel is sweat running ofime i 
=. 

had roar lerer vy i ery 4 it j 
Lis Caine tip. + Serie Titi Lb ait ] 
rr 7 as | | . a L + i. | = rol 
Some nights [ve given up on the idea of sleep altogethe 
acl : ff i vcd th Ti nites le 447 i 1 | file j | 
etd ee TT Ie SDIMes SIPING a Water De and WORKIN 
at the st 


tars. Every now and then atoad train comes booming 
cinwnr the highwuy led up li kee 





COUNTY Tu, Orange running 
lights festooned alone its flanks, high beants 


Scouting hor ris 


on the road ahead. Sitting on the sidelmes, watching these big 


rigs recede in the night, | feel a bit like Huck Finn watching 
Gtr wits Ail cuneh the riches cr rive Mississippi 
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AUSTRALIA BY DIK] 


snaoky shadows in the scrub 
stening to the patter of raindrops and the tarp 


eet pe od ie 
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ree 


wast coast, the weather 


4 5 j |r 
was enorchind. the hills 
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By GEORGE E. STUART | 
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RESEARCH crobing for the buried 
PROJECT cre ts ot Miya ister 


i eta tibet The Mova, wise dine 
reat ty reached from the highlancs 

YOU One of Guatemala and neigh 
boring Mexico, Fl Salvador, 
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A WORLD ORDER CARVED IN STONE 


ar i 
| fh faeries Gund of the 
Underworld (above, at 
left) relingurshes fies 
nocturnal contral of the 
nal first tell. Rulers 
plate ral P| Thi iy 44 wl petea c dire 
the Ac roplis fen press 
then view of the cosmos. 
Capes fret riler 
lax Pasah, or First 
ewerie—erected a mon 
Ane Keown as Altar 
CO) whach records the en 


| i 1] 
tore tine a le hereditari 





kings. In the crucial 
srne bot Potsaht (te if, 
aftricht) symbolically 
receives a baton from 
He dytasty s fownder, 
Rornch Yar Auk’ Ma'— 
Sun-eved Green Quetzal 
Vide Depicted with 
forcien trappings, 

A tach Yar K'wk’ Mo’ 


carries his shield on bry 


rvht arm rather tien 
lias lett, likel irl rdurnnts 


ving personal etirrl 


"The towering Acropalrs, 


civic and ceremonial 


heart of a-city-state of 


20,000 people, took shape 
during four centuries af 
construction that began 
bout a.o. 400. Each ruler 
lorédowni parts ofeariier 


barilalinges, some recur 


stricted here in cutaways, 
nid put his.own on top. 
“They created a sacred 
geography,” says project 
director Hl Fash of- 
Harvard. “You coulil walk 
through all the myths af 


Maya civilization: the 
Bat House, the House 


af Anives, the Mountain 
Where Maize Was Born” 


1. Structure 16 
2: Apealile 
2-9 Featires underlying 
Honalila (see paces 
10, Alter O 
11 ete (river cit) 
12) Bat House 
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Excavators 
Tunnels — 


Acropolis bs 
shen En 
Chkss Section. 


TUNEL, MC, Ov 
TRAMLEM, LEMIVERGITY OF 
PE Pe A LA, ALE Le 


LOOKING AT 
THE PUZZLE 
IN DEPTH 


) a ght a maze of 


tunnels archaeologists 
have explored the buried 
ruies of duildings without 
harming the structures on 
top. “It's like arthroscopic 
SUTRETY—INAXIIMGIN Pain 
with minimum pain, 
says Honduran co- 
director Ricarde Agurcia 
Fasquelle. Starting in the 
east, where the Copan 
River had eroded part of 
the Acropolis, excavators 
followed floors on five 
levels in more than a 

mile and a half of tunnels 
(diagram, below), Archi- 
tecture was their guide. 
“In one area we wenl 

out a door, discovered a 
patio, turned left, found 
a building, and followed 
its rooms to another 
patio,” says field director 
David Sedat. 


Gees Level of East Court 


== More than 12 feet 
below East Court 
mee More than 26 feet 


== More than 40 feat 
‘ees More than 50 feet 
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ALL CLUES LEAD TO apis 
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atosciua since theer inter- 
ment, the mortal remains of 
an important man get a gentle 
cleaning from Robert Sharer of 
the University of Pennsylvania 
Museum. “The evidence points 
to his identity as K’inich Yax 
Kuk’ Mo,” Sharer says. For 
instance, the tomb lies at the 
bottom of the very center of the 
Acropolis. The jade pectoral 
next to Sharer's brush seems 
identical to that worn by the 
founder on Altar Q. Also, the 
sieneets High erat Tee meee | 
«tin Goes dhait Ga waler ~ a’ : i ow | ts is i et ~~ | | ‘a 
hid behind a shield, as on prs a, an) lO See” See tae: EO On. > >. 
Grave goods include a deer ark . aoe Re al ht Oe i . & ere 
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effigy pot (top) as well as 
a variety of other vessels 
(above) meant to hold food 
and drink, perhaps for the 
next life. The jade inlays 
in twe of the man’s teeth 
emphasized that he was a 


highly esteemed person. 
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culfiure, Copan sent 
NORTH goods, People, ana weds 
AMERICA from the frontier to thy 
hearthintd mol bevenad 
Experts debate the 
qafure of tls forcign con 
facts. bud Catt, flertaryt 
SOUTH ing styles from distant 
AMEN CA aren m suchas Teotiliuia 
Can, diet nol seem like i 


minueded city. “Teots 
hoacan was the New York 
of that time, belbeves 
Ricardo Agurcia. “Every- 
one wanted fo siww fie 


fad connections [here 
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Acropolis, Some valley households evidently 
prospered by means of cottage industries that 
produced special corn grinders, obsidian cut- 
ting blades, and shell ornaments. Rituals such 
as the ceremonial ball game, a soocer-like 
contest that held cosmic sipntiicance, took 
place in the ball court, while more private 
royal ceremonies of vision quest and ancestor 
worship—accompanied by blood-letting or 
hallucinogens—went on in the security of 
secret courtvards and rooms atep the Acrapa- 
lis. Depending upon the times, neighboring 
kingdoms «might be raided for captives for 
public humiliation rites or sought as partners 
in diplomacy or roval marriages of advantage. 

The Copan Acropolis rises to a heteht of 
about a hundred feet above the adjacent river 
bottomlinds. Roughly rectangular and oriented 
approximately north-south, the construction 
mass contains roughly 80 million cubic feet 
of fill. twas once even larger. After the Mayu 
abandoned this site to the forest and the river, 
probably by Aco. 900, its stone buildings 
gradually fell into ruin, Lintels collapsed and 
vaults crashed. bringing down walls and entire 
buildings, many ot which slid into oblivion 
as the path of the river gradually undercut the 
eastern edee of the Acropolis, 

When John Lloyd Stephens, proneer 
explorer of the land of the Maya, and his artist 
companion Frederick Catherwood approached 
Copan in the autumn of 1839, the first thing 
they saw was the great heap of the Acropolis. 
“We came to the bank of .a river,” Stephens 
later wrote, “and saw directly opposite astone 
wall, perhaps a hundred tect high, with furee 
growing out of the top, conning north and 
south along the river. 

What Stephens and tatherwood had 
glimpsed thal morning was not a wall—they 
would figure this out later—but what we now 
know as the great corte, or cut, a sheer cliff 
sliced by river action. The corte made it clear 
that the Acropolis was not a natural hill but 
the accumulated mass of centunes of con- 
struction. As William L. Fash, Ir, the Harvard 
University archaeologist who directs the 
Copin Acropolis Archaeological Project, puts 
it, “Each king literally built upon the works of 
his predecessors.” 

I first saw the Acropolis some 25 years ago. 
There were no archaeological probes under 
way at the time. The place rested in silence 
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under alotty canopy of aged trees, | remember 
most vividly the color green. [t was every- 
where—in the filtered sunlight on the stones, 
in the bright moss that covered much of the 
rubble and sculpture alike. 

In my roamings that first time, | recall one 
mound, about 20 feet high, near the northwest 
base of the Acropolis. It rose like a glowing 
green heap in the shade of some of the largest 
trees on the site. Searching its slopes, ] came: 
upon a number of life-size carved stone skulls, 
evidently parts:of some wall or stairway dec- 
oration. I'm net sure why, but that mound 
had a profound effect on me. | decided then 
that | would return to Copan someday, if not 
to explore its haunting ruins then to have my 
ashes scattered there after | begin my own 
journey to whatever green afterlife awaits, 


TLL PASH HAS SPENT most of his 
career at Copan, beginning in 1977 
asa graduate student helping to map 
the thousands of mounds that fill 
the valley. From 1975 on, with the assistance 
of the Hondunin Institute of Anthropology 
and History, a series of projects under differ- 
ent scholars has focused on various aspects of 
ancient life at Copin, ranging from the exca- 
vation of a sampling of the humblest valley 
households to the uncovering of the magnifi- 
cent Rosalila building within the Acropatis. 
For ease of discussion the excavators have 
given nicknames to the yarious structures. 
Rosalila was excavated and named by Ricardo 
Agureia Fasquelle, the Honduran co-director 
of the Copan project.* 

The discovery of Rosalila, probably the best- 
preserved building ever found in the Maya 
areca, confirmed Fash's and Agurcias behet in 
the special nature of that area of the Acropo- 
lis. They had been drawn there by the pres- 
ence of Altar Q, arguably the most important 
monument at Copan, which lay nearby at the 
base of Structure 16, where Stephens and 
Catherwood had seen it in 1839. Stephens had 
immediately guessed the true nature of its 
imagery as depictions of 16 noble personages. 
We now know these men as the [6 kings of the 
Copan dynasty founded by K'imich Yux Kuk’ 
Mo in 424, Altar QO was dédicated in the late 

"See "Maya Artistry Uncarthed,” by Ricardo Apur- 


cia Fasquelle and William L. Fash, fn, Natronat, 
CEOURAPHIC. September 199), 
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pottery vessels. and certain architectural fea- 
tures. These all appeared to varying degrees at 
virtually every Maya capital, including Tikal, 
Calakmul, and Palenque, between about 300 
and 600. Copan is no exception, 

Robert |. Sharer of the University of Penn- 
sylvania Muscum directs the team assigned 
the daunting task of sampling the interior of 
the Acropolis, ln 1989 he and Sedat began 
tunneling just beneath the surface of the East 
Court, not for fron: Rosalila, But the East 


Court probe was only the beginning. The need 


to go deeper into the structure in a system- 
atic manner led Sharer and Sedat directly to 
the confrontation with the lowest levels of the 
cliff face of the corte, Fortunately for thern, 
the Copan River had been rechanneled in the 
late 1930s to protect archaeological treasures, 
thereby leaving the corte high and dry, In 
199), after masons had fortified the cliff face, 
the archaeologists began their investigation of 
the earliest chapter in the story of the Copan 
Acropolis and how it grew, 


NE OW THE FIRST major discoveries 
came in the form of a great 
stone, carved with hieroglyphs 

. and in pristine condition, that 
was tincavered al the base of a masonry wall, 
Linda Schele, an epigraphist from the Oniver- 
sity of Texas at Austin, quickly read part of 
the message on the stone, which proclaimed 
the dedication of “the death house of the 
lord of Copan.” It also named the founder 
and his son. 

“Apparently, says Bob Sharer, “it had been 
removed from a razed building near where 
we found it. And its message seemed clear: 
The remains of the founder and his buildings 
lay beneath the very center of the Acropolis. 
It reinforced what we suspected all along.” 

The inscribed stone had been reset by the 
Maya in the wall.of a vaulted chamber in the 
building the excavators call Margarita. Inside 
the chamber lay what soon became known as 
the “dazzler” pot, a brilliantly painted tripod 
vessel on slab feet, left as an offering. Both 
it and its lid bore images of an intricately 
detailed structure—a plattorm in the unmis: 
lakable architectural style of Teotihuacan 
surmounted by a Maya-style temple. Each 
structure wits rendered in part asa living be- 
ing, with extended arms and the gogele-eyed 
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countenance of Tlalwc staring back at the 
viewer from aminiature doorway. 

Below the offering chamber, the Margarita 
tomb proved to be a puzzle. At first it was 
assumed that this tomb must surely have held 
one of the early rulers depicted on Altar Q. 
After all, it was the most elaborately con- 
structed and furnished Copan tomb yet 
uncovered. But Jane Builestra, a University 
of New Mexico physical anthropologist who 
had been called in by Sharer to analyze bones, 
fownd that assumption to be wrong. 

“Bob Sharer was filming me as | crawled 
onto the slab to examine the bones,” Buikstra 
remembers, “and for the bermefit of the record, 
L was describing out loud what | was secing. 
| had just finished my estimate of the buried 
person's ave. | reported on that—at least 50 
years old. Then Bob routinely asked me about 
the individual's sex, We both had assumed it 
was a male, Then | looked at the shape of the 
pelves, [twas that of a female,” 

The remains of the noble lady had been 
placed upon u thick rectangle of stone. She 
had been richly attired and was wearing one 
of the most extraordinary arrays of jade ever 
found in a Maya tomb. Her bones, particularly 
the skull, appeared uncannily bright and red, 
for after death she had been coated with cin- 
nabar, or mercuric sulfide, a substance sacred 
to the Maya. The red decoration may have 


signified the direction east, associated with 


the sunrise and, by extension, resurrection. 
So whe was this revered lady? 

"Qur best guess at the moment,” Bob 
Sharer told me, “is that she was the wife of the 
founder, This makes her the queen mother 
of the next 15 rulers of the Copan dynusty.” 






ITH THE Discovery of the 
woman's tomb, and with the 
huge entwined bird emblem 
signifying the name of the 
founder on the facade of the same structure, 
it soon became evident that this particular 
part of the Acropolis constituted a sort ol axis 
nnd, in-effect a sacred stack of bunals and 
buildings hallowed by the presence of one of 
almost unimaginable power in the eyes of the 
inhabitants of Copan. With all these clues 
pointing to K’inich Yax Kuk’ Mo, Sharer and 
Sedat probed deeper under the Margarita 
comples. First (Coomtinved on page 90) 
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BURIAL FIT 
FOR A QUEEN 


A woman adorned in splen- 
dor astonishes archaeologists 
as they open the tomb under 
the offering chamber, More 
than 10,000 jade beads are 
scattered near her legs alone. 
Specular hematite mixed with 
cinnabar gives one of the en- 
graved jade beads from around 
her neck its sparkle (bottom). 
After cleaning the burial 

(top), Chris Powell prepares 
bones for detailed analysis. 
Scars on the pelvis (middle) 
indicate that the woman had 
carried at least one child. 

Her tomb was left open and 
revisited by several generations 
of admirers. Could she be the 
widow of the founder? 























EPITAPH 
FOR A RULER 
LARGER 

THAN LIFE 


‘li grand design of 
the cosmos decorates the 
entrance to the Margarita ~~ 
building, erected by 
Copadn’s second ruler. The 
entwined quetzal and... 
macaw, center right, _ 
stands for the dynastic ~~ \_ 
founder almost certainly — 
buried below, the inter- 
mediary between heave 
and earth, flanked by 
gods of nature. “Only the 
elite could read hiero- 
glyphs, but this would 
have sung with meaning 
for anybody,” says Bill 
Fash. Rulers continued to 
honor K’inich Vax K'uk’ 
Mo' at this spet. “He 
was an inspiratian— 
all later rulers drew 
upon his legacy to 
bolster their own for- 
tunes and image.” 
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ANCESTOR == 


@> after another, structires 
erected through the centuries 

form a mountain in memory of 

the founder. At the top staneds 
Structure 16, the tallest on the 
Acropolis. Just underneath is 

the only completely preset 
building at Copan, pathname 
Rosalila. “Befopeiie foiand tits, 
putting t the thousands 

af fragments of sculpture fromt : 
the site was like doing a puzzle - 
without the bx re hae 

incor the baldness with which 
K'inich Yax K'uk’ Mo’ marked 

out ne ae area. The | 








CONJURING THE SPIRITS 


A second mysteri- 
ous woman of great 
stature at the dawn of 
the dynasty was buried 
with the heads of three 
men ina circular crypt 
(far right) on the 
northern side of the 
Acropolis, Sacrificed 
animals include an 
antlered deer and a 
puma, whose bones 
Karla Davis-Salazar 
has reassembled 
(below). Offerings such 
as mercury and quartz, 
used today by descen- 
dants of the ancient 
Maya in divining ritu- 
als, lead Bill Fash to 
believe the woman was 
a shaman. “A lot of the 








power of the rulers was 
based on their ability 
to suntimnon sapernatu- 
ral forces,” he says. The 
tombs engraved cap- 
stone (drawn for clari- 
ty, top left) mentions 
rituals performed by 
the first two rulers to 
celebrate the anony- 
mous shaman and the 
founding of the state. 
Later rulers refer to the 
rituals, also without 
naming the woman. 
“The Copan hiero- 
glyphs tell us only what 
the men wanted us to 
know,” says Fash. 
“Wornen may have 
played vital roles, buat 
they're invisible,” 
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that so pervaded ancient Maya beltef, Loa Traxler, who trains a 
Hierog ypc texts at Copan suggest that nent on the stuccoed ves 
ther rulers, perhaps heads of local families stl held by Robert Sharer 
preceded the founder. Hut evidently when A sampling of the pottery 
RK inich Yax Kuk Mo appeared on the scen (bottom) recovered from 
soinetime in the carly 400s, introducing the the so-called Sub-lagua 
trappings and the aura al storied Teotihuacan,  temb shows both Maya 
power und politics changed foreve and Teotthuacan oflu- 
Che founders reval ma riage Dro al fret rice, | hpical Maya 
one of the most enduring dynasties among offering of jade anda 
the Mava citv-states. As the dvniastt ere w ith spiny oveter shell (Teft) lav 
afop a capstone of the 
smxtii-century tomb. OF 
all the Acropolis tnuortals, 
thus was the least dis 
horped by cartinquakes 
and reentriecs. “It erves a 
clear picture of the trurtal 
Process fire Severo’ iM 
which grave goods were 
placed and how people 
came and went, says 
lraxter. But the identity 
of the ruler Puried there 
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the future Acropolis area. A decade lates 
Margarita was built to hold an mportant 
wormun, perhaps the founder's wichow 


On my tunnel trek to the Hunal crypt, 





I had paused only briefly at the astonishing 
stucce facade cil Vir earita hut dater had the 
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ere of examining it in some detail, Che 
skillfully carved and painted stucco depicts 
what, for all practical purposes, forms the 
heraldic device of K‘inich Yax K’uk’ Mo’; 
intertwined birds -with sun gocks emerging 
from then mouths—the Koin (sun), the Kuk’ 
(quetzal), and the Mio 
topped by the prefix Yax, meaning “preen 
or first or “pres ious, Che whole device 
lics surrounded by motifs of sky and earth 
According to David Sedat, the Margurita 


macaw! of the name, 


plattiorm was painstakingly burned, as if it 
were a living being. 

“There was almost no stone inthe earthen 
fill that covered these paintings, he explains. 
So we lonow that those who buried it were 

taking special care, That's why it's so well 
preserved, 

With the Margarita burial, the axis of 
the sacred place began to rise vertically off 
the river-bottom site of ihe Hunal tomb, and 
the Acropolis prew upward. Eight rulers 
and more than a century later, in 573, a period 
of Intensive construction culminated in the 
magnificent Rosalila structure that Ricardo 
Agurcia began to uncover in 1989. It too pays 
homage to the founder, 

Che on piri) Rosalila building still lies 
on the sacrecl axis, covered by Structure 16. 
An exact replica of it now dominates the 
Meticulously 
cast and painted clown to the last detail, thi 


replica glows as richly as did the onginal 


Viuseumn of Sculpture at Copan 


buwiiding during the century or so that i 
plea leke a ewer Iho the AcToOpalis toner 
ie tropical sun 

Anyone contemplating Rosalila as it stood 
alone, dominating the Acropolis, could not 
have failed to pet its message—that it embodl- 
ied the founder himself, his divine ancestry 


ding served as both 





his secular power. The bui 
il pacly chrome pronlitic al Poster arid a MC TosAnc | 
icon Of the Aaya cosmos, but froma distance 
it looked more like a red-and-white mountam 
reaching for the sky. 

Yax Pasah. apparently the tinal ruler of 


the dynasty, erected his own great pyramid, 


THROUGH 
TIME 


players were up to, what 





COLORS 
SHINE 


_ 
‘és enter of the A Lay 


wiiverse, a sun god of 
fragile painted stucco ts 
chetfiched by Nelson 
Paredes. Sculpted on the 
huiiding covering whit 
Could be the founders 
death house, thes rage 
ny have swrnbalize al 
Kinich Yax K'wk’ Mo’ 
limself, the embodinrent 
of the deity. Through the 
development of such art 
and architecture, which 
parallels the course of the 
dynasty, researchers have 
discovered intriguing de 
tails about Copan society. 


“We see what the nuaor 


they bualt, what they felt, 
and what they thought,” 
says Ball Fash 





SitTLictime 
shortly before 300, his essentially broughi 


the Acris WC 


[6, the tallest on the Acropolis, 
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FTER REY BHIF] laut Pha hie Visat to the 
Hunal tomb, | climbed to the 
haaphts of the Acropolis and in 
LK the cool, clear air mused over the 
final davs of the old dynasty 

The Popol Na, or Mat House, nses proudls 
near one corner of the East Court. Recent 
investigations there led by Barbara Fash, an 
artist and archacologist, Sligosl that the 
Priel dertved from the founder began to 
falter atter the capture and sacniiice of Copan'’s 


3th ruler by the king of a rival city-state in 
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tury later, the power of Copan muership had 
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By WILLIAM R. NEWCOTT 
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Visitors f from beyond Neptune, a parade. 


of cosmic snowballs splay their greetings . 


across the heaverts—and bring intriquing _ 
hints about the early solar system. 


| 





histling and moaning, a 50-mile-an-hour 





wind whipped among the telescope domes 
atop Kitt Peak. Just a few feet below, turning gray 


in the dusk, slid a river of clouds that had been 





rising and dropping all day. And high above, 


“Betfied Julius” reads 
the inscription ona 
comet-emblazoned 
Roman com minted 
by Julius Caesar's 
adopted son, Augus- 
tus. A comet seen 
shortly after the 44 
6.C, murder of Caesar 
was deemed proof 
of his deity. 


comet Hale-Bopp hung sus 
pended like a taathery fishing 
lure, its tail curving off a bit, 
as if blawn to the side by the 
GUNniSning wind 

One by one, stars winked 
on ina darkening sky, In each 
of the telescope domes, 
teams of astronomers prayed 
that the wind would drop 
below 40 miles an hour, the 


point at which they'd be able 


to open the sliding doors and 
get to Worn 

The sky turned Indige. 
Then black. Viewed from the 


becam visible—a wispy, 
delicate weil 

Along with eclipses, 
comets have been the nicest 
feared and admired sky spec 
tacles of all, But while astron- 


omers have been able tno 





predict eclipses for thou 
sands of years, only in the 
early 17005 was 4 comet's 
retum correctly precictedt, 
by Edmond Halley 

Some comets switit 
around the sun every few 
years; Others, like Haie-Bopp, 
may take thousands of years. 





A Babylonian tablet from 97 &.c. reports the arrival of the 
comet now known as Halley. Comet records date back some 
2,000 years—not nearly long enough to report the first pass of 
comet Hyakutake above) about 8,000 years ago, 





ah 


summit, 6.873 feet above “Ari 
rFona's Sonoran Desert, Hale- 
Bopp s bright dust tail, along 
with a dimmer, all but trans- 
parent blue one, seared to 
grow by degrees. Among the 
brightest comets ever sean, 
Hale-Bopp had been visible 
for months trom midtown 
Manhattan, of all places, But 
here, on a moonless night in 
[he Mountains in the desert, 
[he length of Hale-Bojayp's tail 


RATT Al 


Viost can be seen only with a 
telescope. Bul every once in a 
While—a few times a century, 
nerhans—an impressive one 
Is Visible to the naked aye. 
And in tie faat Tw Years the 
Word has witnessed nat one 
but two of tham 

Hyakutake in 1996 had one 
of the longest tails.on record, 
sireicning more than hattway 
across the sky; Hale-Bopp in 
1997 had one of the most 
brilliant heads, nearly as 
bright as the star Sirius. Add 
the Jupiter crash of comet 
shoemaker levy Sain Tae4, 


Halley's most recent visit in 
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1985, vivid camet West in 
1976, and the scientifically 
significant—if visually dis 
appointing—Kohoutek in 
1973-74, and you could say 
Thal we are indeed living in 
the age of comets, 


OVERING In the most 
fragile of gravita 
tional balanoes, 
a fleet of dirty, lumpy snow 
balls numbering in the tritl- 
fons is barely held in orbit by 
the pull of the sun, They are 
stored in the Oort cloud, a 
huge, diffuse sphere of com- 
atary nuclei in the far reaches 
of the solar system. Closer to 
the sun, yet still beyond Nep- 
tune, circle what may well ba 
their brethren, ina great disk 
called the Kuiper belt. 
Comots are jeftovers, 
scraps of matorial that didn't 
make it to planethood in the 
events:-creating our solar 
system. Once, many astrono- 
mers bealave, the solar sys- 
tem was full of comet nuclei, 
chunks of ice and cust taft 
over from the formation of 
the sun. Most clurnperct 
together to form planats, 
lnaving a relative handful— 
averaging perhaps a few 
miles wide, with temper: 
GtUres a5 low as minus 
4(00°F—as time capsules of 
the early solar system 
They orbit in a perpetual 
deep freeze until some subtle 
gravitational nudge upsets 
the delicate balance. Then the 
gredt fall begins. Impercen- 
bly at first, a snowball drifts 
toward the sun anc steadily 
accelerates. As solar racdia- 
tion heats tha comet, the ice 
within sublimates, escaping 
as gas from vents at the 


THE AGH OF (OMETS 
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Like a “flaming ear of corn,” wrote an Aztec chronicler of 

the 1517 comet that terrified Moctezuma Il, pictured in a 16th- 
century painting. He saw it as an omen of his downfall and soon 
surrendered his empire to Spanish conquistadores, 


surface. Sometimes jets of 
sublimating ice whirl aff the 
rotating comet nucleus like a 
fireworks pinwheel. Dust 
trapped in the ice breaks free: 
Pushed back by the pressure 
of the sun's radiation, the 
Oust streams out behind the 
comet in whal appears as a 
Rery tail 

Now the comet ts among 
the fastest things in the solar 
system. It whizzes past the 
Inner planets al around 
100,000 milas-an hour, The 
tail can stretch a hundred 
Mullion rrileas. 

A quick whip around the 
sun, a long journey back into 
nignt, and the show's over, 
Until gravity calle it back 

With each visit to the sun 
the comet loses more of its 


ice, Eventually it may become 


a rocky ghost, its glory days 
gone for good, 


p ITT PEAE'S Solar tele 
scope is bored right 
i | Into the mountain, 
with mirrors on top that can 
be oriented to follaw the 
sun's path across the sky. 





Solar stucties are one of 
astronomy's few day jobs, 
and in 1973 Frank Secherb and 
Fred Roesler, physicists at 
the University of Wisconsin, 
got the bright idea of using 
the telescope at night to track 
comet Kohoutek. Scherb has 
been back for every major 
Comet since then, except for 
Hyakutake in TSS6. 

"That one just came up too 
fast,” he said, showing me 
tTheough the cramped comer 
Of the telescope facility that 
has bean made available 
to him, A few computers 
wWhirred in a row, their ter- 
minals displaying Hale-Bopp 
images taken the night be 
fore. Ha punched up a series 
laken afew minutes apart 
through filters that brought 
Out Various parts of the light 
spectrum, With each image, 
the tail changed shape a bit, 
indicating the presence of 
different molecules. 

"The most important new 
result we've got here is that 
we're detecting an unusial 
kind of atomic carbon,” 
scherb told me. “It's being 








or of things they hws vaslidt tre taal : 
; ec Even when too faint for naked- 





time exposures. - 
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Scientists had long sus- 


pected thal comets can go 
into orbit around Jupiter, 
but the first comet seen to 


do so was Shoemaker-Levy §. 


Shattered by Jupiter's grav- 
ity, the comet slammed into 
the planet in July 1994 in 
more than 20 fragments. 
Impacts show as bright spots 
in the composite infrared 
image above 

A true-color image by the 
Hubble Space lelescope 
fopposite, top) shows two 
impact sites—the larger one 
the size of Earth—in Juprter’s 
southern hemisphere, The 
Hubble sequence at bottom 
chronicles the steady deterio- 
ration of the impact mark: 
ings, erased by Jupiter's 
relentless east-west winds 
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drogen nd exvoaen Touned in 


Se . . 
CU} eta LF Ce 


ne COoOMmMeaTS conTainéan 


knew tl 


a lot of carbon monoxide 


But radio, infrared, and wltra 
violet measurements have 
revealed a Whole roo oO] Ca¢©r 
bon compounds in come+s, 
some of which are essential 
CuTCINg blacks ail Known 
lifefornns. hao dozen carbor 
molecules have tumed up in 
Hale-Bopp, along with trace 
AMOUNTS aT nitrogen, Sod! 
um, and sultur 


Ss arowing list of com 


nNouUNndS found tn Hale-bopp 
SUDDOTS the theory thatthe 
ingredients for life were de 
+c to Earth by t 


Sern 4 carbon alam nea- 


Lyreere mets 


surements wil helk 


ming how much of each 


coOMmoouna & oresant in the 
a. 

average comet and whether 

ton there is -enocuan to 

is 

Sere 


keep the theory a 
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lasted Scherb about Hale 
Hopp s transparent biue tall 
which gave the comet the 
ippearance of a calestial 
bird-of-naradise flowe 

That's the ion tail,” h 

explained, "As water sub 
lnmates off tha comet, the 
Suns radiation strips an 
Blectron from the wate 
Moecules, cresting charged 
particles. Those tons gat 
picked up by the solar wind, 
an | they drift back to forn 
the ion tail. 

Ron O a WASA 


ementist working with Schert 


Trereel 


hones to 


ee The jon tail4 


OT Comets ta fet WV esther 


on tails are a kind of wind 
sock for the solar wind 
said, “lt we can follow comets 
fat anougn, Wwe can el some 
r wind ES 


cen rt wiht the sow 


doing out there 
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IV crew could 
ir AS House AqaIn he 
reread Puts Us 4a 
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CO Gishoverer oT comet hala 
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tions £0 that aA 


Bopp was nding the wave-o! 
mes frenzy on thr. the clay 
his comet would make its 
closest approach to the sun 
His four-year-old son, Tyles 
had greeted me at the door of 


their at 


inte the elutts 


1A and fS.ere | me 

red livinty room 
As dad intonead some well 
(om Answers 1D an (iter- 


viewer, Tylor proudly showed 
me his Thomas the Tank 
Engine tov 
My daddy,” he confided 

Sastar guy, 

Much has been matte ol 
the fact that Hale found the 
Somet while lookind throudi 


ez F T r | f rid La i 
it tel SEC RLIEP Sth PURE Gee ee ey 


DELEMBER BLS 


Few accounts note that to 
reach his oriveway WO Miirst 
hollow nine miles of unpaved 
road in the Satramento 
Mountains of southern New 
Wexica. rar from city lights, 
Ca the perfect place fo 
comet hunting 

The 


clear the night Hale made 


Shy Wee aDSolutaly 


history. It was juwst-after mid- 


ee —s » "3 Ce em Pe 
niagnton July 2a, 1495 


cSngittarivus was high in 
the south, | was looking al a 
and | nea 
hecked 


slar chuster there 
iced a furry object 


= 


A Star atlas, and it showed 
nothing there Sol knew it 
Woe a possible comet” 

AS 8 trained astronomer 
wht hae cpa Some fu 
comets, Hale knew exactly 
What to do. He headed insite 
and sent an &rmail to the 
Central Bureau for Astronom 
ical Telegrams in Cambridge, 
Massachusetts, to register 
his Tindings. A few hours lat 
Ar De got a Pesponse: Ais new 
comet wos officially dasig 
~/ 1995 01, His narnia 
Woulc alga be-attached. Burt 
he was not alone 

That same night, about 
400 miles away, Tom Boop 
Was OUT With some pals look 
nq through telescopes in the 
desert outside Phoenix, Ari 
Zone. He, too, noticad some 
thing furry in Sagittanus and 
pointed if out to the frend 
who owned the telescone he 
Was USTing 

You might have sorne- 
thing there, Tom,” the friend 
said. He was right 

Hopp, 2 manager alacon 
struction materis!s factory. 
had never seen a cont. He 
missed Rohoutek. He aven 
mataged not to see Halley. 

| RPV 
Central Bureau, but | didn't 


had to contael the 


have the address with me,” 
Bopp told mre 


| [he Wily hack oh and 


“LI : ; 5 
lad) to drive 


et it 

In thea wee hours he roused 
Western Union and fired off 
& telegram to Cambridoa— 
where its arrival was greeted 
WITR IAG same bemusement 
Inset mignt accompnHiy a 
horse and buggy at a Porsche 
Service darage 

“Wobody sands telegrams 
anymore, laugned Brian 
Viarecen, who has run the 
bureau since 1968, “| mean 
by the time that telegram got 
hare, Alan Hale had already 
B-maiiad us three times witl 


UDCA Coordinates 


A jovial Brit with a shock of 
gray hair, Marsden is the Man 
Who Names the Comets, the 
leading Voice on A committee 
(hat has the final say 

“These things 
contentious,” he added 
cneat 


Prey ll see a comet and cal 


an gel Quite 


sie people try ic 


July 18, 194 
a friend, whe will then also 
report iL Usually we can 
weed them out. 
Marsden s Drow furrowed 
the first time in a hall hows 
the smile lett his face. “But I'll 


Ee | YOu, t(nere Ss ai 


ifast ONE 
noOmet where tn sure one of 
the names was faked,” Mars- 
den was seething. 

Te BEF AND |) rere 

Sitting in a Testaurani 

moor his hone in 
Glendale, ¢ Phoenix suburh. 
Mert hes 
the time 


Was Dan of the same chain 





Of us thought of it ai 
DUT The restaurant 
where, one week before, 34 
members of a Caltarnia cult 
had raportediy aaten thei 
last meal before committing 
They claimed 


Mess SUC 


[hie Vere cheoarting Of a 





Auguat 24, 1594 





-OWARFING EARTH, the head of a comet released by the nucleus as it is heated by 
may measure a million miles in diameter, the sun. A blue ion tail appears when 
and its tail can stretch a hundred million escaping gas molecules Jose an electron 
miles. All this astronomical flamboyance to solar radiation and are carried off by 
comes from a solid nucleus of frozen gas the solar wind. 


and dust. As the nucleus rotates, jats of ejecta can 
A comet's dust tail gives off no light of swirl off, like sparklers from a spinning pin- 
its own; its fiery brilliance is caused by wheel. The curved jets create what appear 


sunlight reflecting off flecks of material to be shells, or arcs, in the head. 
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take millions of years to reach the sun, 





spaceship that was trailing 
comet Hale-Bopp. 

Weird stuff seems to qo 
with major comets. When a 
come! appeared in A.o. 60, 
the people of Rome assumed 
it meant the impending death 
oftheir still] new emperor, 
Wero. He responded by exil- 
Inga potential rrval. When 
another comet lured up just 
four years later, ancient histo- 
rans say he ordered the exe 
cution of dozens of nobles. 

It is said that Moctezuma. |! 
caw @ come! in 1517 that 
foreshadowed the downfall 
of the Artec empire. In 1910 
awaove af hysteria swept 
over the United States amid 
reports that Earth was about 
to pass through Halley's tail 

For Tom Bopp, the comet! 
did indeed portend heart- 
break. Three days before we 
me as his Comet reached its 
most spectacular point, his 





Impacts: When Worlds Collide 

A comet crashas into an ocean on Earth in 
one scenario envisionod by scientists using 
a Supercomputer. Streaking in at nearly 40 
miles a second (top left), the half-mila-wide 
comet deforms in the atmosphere (center) 
before hitting the ocean (top right} and ex: 
blading with the energy of 300 billion tans af 
TNT. The plurne of water vapor (right) would 
spread around the globe, possibly disrupting 


brother and sister-in-law 
were killed in a late night car 
wreck. They had been aut 
Photographing the comet, 

“This,” he told me quietly, 
“has been the best week of 
my life. And the worst.” 


AVID LEVY'S ALARM 
joes of at 3 arn. 
Trying not to 
disturb his wife, ho leaves 
the house and trudges to a 
homemade observatory 
behind his home in Vail, Ar- 
7Tonw, near Tucson. Lavy are 
his fiends Gene and Carolyn 
shoemaker composed a 
romarkably prolifte come+t: 
hunting group before Gene 
was killad in a car accident in 
Australia last July. Working 
individually and together, 
they discovered 40 comets. 
"On average a doran com: 
ets are found each year,” said 
Levy. “It is unpredictable 


Even a comet's periodic 
return can vary, Hole-Bopp 
had @ 4,200-year period, but 
thanks to a gravity assist 
from Jupiter it will be back 
in 2.400 Years. Sometimes a 
comet such as Shoemaker- 
Lavy 9will go inte orbit 
around Jupiter and act asa 
moon, Others loave Jupiter's 
orbit and go back around the 
sun. Comets are like cats: 
They both have tails; and 
they both do precisely what 
they want to da.” 

One thing comets do is 
crash into things. Imagine 
Yourself atop the Empire 
State Building with tha 
world's. most powerful 
bowling-ball cannon, capa. 
ble of reaching the general 
vicinity of Washington, 0.C 
You are randomly firing 
bowling balls asa lone 
Volkswagen bug circles the 
Washington Beltway. 


Weather and agriculture worldwide, Scientists 
have seen 120 rocky asteroids a half mile or 
large: and sore 500 comets that cross Earth's 
orbit. None are known to be on 2 collision 
Course WIT Gur planet, but.axpens predict an 
asteroid impact of gtobal consequences every 





100,000 years. Deflecting such objects may 
someday bo possible, Given the expense, poll: 
cymakers have so far decided to play the oces. 
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No telescope was needed to 
see comet Hyakutake above 
the Palomar Observatory 
above) as tt came within 9.3 
million miles of Earth in 1996 
Hale-Bopp, 13 times as far 
away at its closest, was 
twice as bright 
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“lm using my moment of farne to call for more science jobs for 
young people,” says astronomer Alan Hale (top), co-discoverer 
of comet Hale-Bopp, shown passing the red North America 

nebula (lett), Amateur stargazer Tom Bopp fabove) won't limit 


himself to comet hunting. 


1958 he 


Nas Worked On scientitic pay 


impeccable: Sanca 
lnacds for 40 US. spacecraft 
But his theor VW Was SOUCY 
rejected by astronomers. 
lhenin September 1996 
NASA's Polar satellite, using 
cameras and filters designed 
by Frank, took images of 
Whial he says are cosmic 
snowballs avaporating in 
lang, Cloudlike streaks 
alls are 
it they 
about all water 
Frank 
fragile. And t 
and Jupiter there are 
them to fill all 


aller. 


"These snow 
comeike are just 
Wa dirt.” said 
“They re-very, very 
jetween Earth 
prapa- 
bly enough of 


oT our oceans with w 


“| love the night sky too much.” 


Aiter a brie period of un 
certainty Frank's critics still 
dont buy it. “Aig 


are 2 hall-cdozen papars either 


ht now there 


published or in preparation 
that 


Hretation., 


saqgrae with Lou's inter 
Said NWASAS 
Mumma. “For one thing, wo 
Gon t know how far those 
Streaxs are from the camera 
Some sugqest they might be 
ice flakes 


raft itse 


coming tram the 
lf. This | 
oOntroversy for ten 
and Lou's 


not nade 


a5 bear a 
raging 
Years Images have 
itgqo away.” 

As Hale-Bopp passed the 
sun and Aoaded back 
ihe deep-space icebox, the 


biggest neve 


lowe! 


Seemed to fe 


tne discovery, with the isan 
Newton Group of telescopes 
nthe Canary tslands, of a 
third tall. Visible only with a 
sodium light filter, the tail 
was 400.000 miles wide, 30 
milion miles long, aod made 
of sodium ators 

David Levy remains more 
enamored of a 19826 comet 
Halley finding that bore both 
scientitic and phillosophical 
sionificance, 

“Halley showed carbon 
hyclrogen, owygen, and nitro. 
gar in simular proportions as 
round in the human body,” 
he said. “| think it (List Goes to 
show that we are, as Gene 
Shoemaker used to say, the 


progeny of comets 


Shad died 
l hett Kuti 
Peak an hour atte: 


sunset, and Hale-Bopp was 


HE Winns 


cown When 





already low in the sky. | drove 
down the winding road and 

rer at the mountain's 
base. The 


well, ike onby stars can shine 


pulled oy 


Stars shone like 


To the we St, above where 


the sun had set. @ dim, misty 


ght climbed into the. dark- 
ness. i was (he zociacal light 


the retest 


night off 


ine disk af dust that floats 


ion of su 


hetween the planeta—the 
Scattered remains of comet 
tails, Stowly diniting toward 
Incineration by the sun 
The souncl of crunching 
rocks startled mea. 4 few feat 
nvvey thnee wild horses, black 
on Diack against the night- 
Wandered past. They 


never glanced skyward at 


Scape 
[he gossamer swath of Hale- 
Boon nor at the wondrous 


spectacle that is the night 


Sky on a clear night, camet 
Lie tl 


lt feelt good to be human [ | 
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Rolling across the vast, dry plains of southern 
Argentina, paleontologist Rodolfo Coria hunts a 
long-dead qua rry—tfantast ic dinosaurs buried in 
South America a hundred million years ago that are 


now coming to light in an explosion of discoveries. 





ncovering Patagonia: 


By JAMES SHREEVE Photographs by ROBERT CLARK 
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INCON DE LOS SAUCES, Argentina, has 
lost its dinosaur, and the deserted 
stem. scary and bereft, The 
gritty little oil town squats on the 
northern frontier of Patagonia, pun- 
ithed by an incessant wind hauling dust in 
from the badlands. It 1% midafternoon when | 
arrive, la stesta. The sun is so piercingly bright 
It secms almost audible. The only inhabitants | 


Streets 





see Outside are dogs—loitering in the shade af 


a parked car or crossing a silent street with no 
great haste and crossing back again with even 
ress, It dowsn't look like the sort of place where 
ii things happen. 

Nor does It seem like a good spot ta locate a 
Holiday Inn. Yet there it sits on the very edge 
of town, brand new, looking like.a giant plastic 
toy that someone has dropped onto the desert 
from a passing airplane. | get an even bigger 
surprise When | check tn at the front desk. 

“AR, says Charlie, the young concierge. “You 
have come for el dinasaurio, But they have 
ilready taken it away." 

Dinosaur? What dinosaur? | have traveled to 
this part of the world ta find out 
more about but 
Rincén is just a stop on my way to 
somewhere else. | press Charlie 
for more details, but all she knows 
is that a local man found a dino- 
stur skeleton while riding in the 
hadlands on his dirt bike. Two 
weeks ago some sclentists came 
and took it away. 

It 1s fitting that my first foray 
into =Patagonmn paleontology 
should begin with @ mystery. Pa 
Cae inti—the remote, astris ee “nily 
beautiful expanse of steppe and 
stone that covers. the southern 
part of Argentina—ts the trie lost 
world of the dinosaurs. Our con 
ventional sense of the great crea- 
tures 15 based almost entire 
bones found in North America and Asia— 
well-known characters such as Triceratops, 
Velociraptor, and, of course, Tyrannosauries rex 
Dinosaurs flourishes the Southern Hermu- 
sphere too, but during much of their reign 
acedns separated the supercontinents of Lau 
rasia in the north and Gondwana im the south. 


its) dinosaurs. 
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CNCOVEERING PATAGONIA S LOST WORLD 


lsolated from their northern counterparts, 
dinosaurs. down here followed their own evo- 
lotionary course beginning in the hurassic, 180 
million year's ago. Patagonia contains the rich 
est potential sounce of dinosaur information in 
the entire southern half of the planet. Even so, 
many researchers considered jts dinosaurs 
mere aberrations: curious creatures, perhaps, 
but of litthe use in understanding the evolution 
of the dinosaurian mainstream. Now that view 
is changing. 

“What we know of the dinosaur werld is a 
very small portion of the complete story, sais 
José Bonaparte, chief of vertebrate paleon- 
tology at the Argentine Museum of Natural 
sciences mm Buenos Aires. Until recently a lot of 
what we did know of the Patagonian part 
of the story was duc to Bonaparte and his stu 
dents. Now those students: have come: of age, 
and they are Gniding new species faster than 
they can get them out of the ground. Already 
they have what may be the largest predator ever 
to prowl the earth—-and the most birdlike 


dinosaur too. And the fun is just beginning. 





“This is my baby,” says Coria, cradling a juve- 


nile Gasparinisaura skull. lt suggests that 

70 million years ago such two-legged, plant- 
eating dinosaurs survived in South America 
after close relatives elsewhere had died out. 
Similar finds let the El Chocon area bill itself 
as the Valley of the Dinosaurs. 





Sharp-Toothed Terror 

Charging through the Cretaceous landscape, 
eight-ton, 42-foot-long Giganotosaurus, one of 
the largest of all carnivores, dwarfs a herd of 
human-size herbivores, larger cousins of Gas- 
parinisaura. Based partly on Giganotosaurus'’s 
remains, found near El Chocén, paleontolo- 
gists propose a later-than-supposed link 
between the continents of South America and 
Africa, where a related beast lived 25 million 
years before North America’s Tyrannosaurus 
rex. Giganotosaurus’s dagger-like teeth (right) 
suggest that the creature preyed on plant- 
eaters many times its weight. Unlike the 
longer, wider, bone-crushing teeth of T. rex 
(bottom), the testh of Giganotosaurus were 
best suited to cutting flesh. “This was an 
animal that would run in, take a very large bite, 
then back off and watch,” says Canadian dino- 
saur expert Philip Currie. “Basically, the pray 
would bleed to death.” 
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“it i estimated that about ten new 
dinosaur species are found each year 
all over the world,” says Rodolto Corta, 
a jeading figure in the renaissance 
South American paleontology. 
“We find at least one a Year within a * 
couple of hours’ drive from where we are 
sitting. That's 10 percent of the world’s total. 
Not bad, eh?” 

Cond, a casygoing native Patagonian with 
deep-set eyes, hoists his long legs up onto 
his desk in the (Carmen Funes Musewm in 
Plaza Huinecul, four hours of hard road south 
of Rincon ie los Saoces: A huey ligthit falls 
through a thick-npaned window and settles on 
the desk. His office is spare und would be 
cramped even tf he didn't share it with assert: 
ed pieces of a colossal Cretaceous predator, But 
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hr hos 
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and forth &rnerica 
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Cora wouldn't trade places with any 
other paleontologist in the world, The 
exposed sediments all around Plaza 
Huincul record the coming and going 
of dinosaur species for the last 35 mil- 
lion years of their time on earth, Creta- 
céous calendars, potted with bones. 

An assistant arrives with a steaming kettle 
and an herb-filled gourd to make mateé, u tea- 
like concoction enjoyed by Argentines at any 
time of day, She soaks the herb with hot water 
and passes me the preparation first, smee ] am 
the guest. | drain the beverage through a metal 
straw and hand the gourd back to be refilled 
with hot water and passed on. 

The phone rings. [t's a local oil-production 





maniger who has found an interestng bone 
near a drilling site. Coria promises to check it 
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Camorra we 


nadine 
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CU Ce erie it 
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bitd North Amanca 


lie | apie 


out. Fielding such tips from amateurs is a big 

part of his pob, The calls come from farmers; 

Mapuche Indians, and oi] workers manning 

lonely outposts. What do you expect when you 

are the resident paleontologist in a region lit- 
cred with old bones? 

Piha the most profitable tip 
the discovery of Curia’s Cretaceous office mate: 
the great killer ¢ 
port word Chiat 





nganotosaiurus, In 1993 Cor 
) local mechanic and. fossil 
bull had Essie something interesting near 
the town of El Chechn 
Plaza. Huwncul. 

‘This fellow had called many times,” 
Aut Lis tine was ditterent.” 
colleague Leonarde Salgado, a paleontologist 
at the University of Gomahue in Neuquén, 
drove the site. They brushed some sand 
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Emerging Marvels 


Patagonia’s dinosaurs were once seen AS 
waird forms that evolved in isolation attar 
South America split fram other continents 
Now Coria and others view many as close 
relatives of creatures that roarned the super- 
continent Pangaea. 
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trom a bone and knew onmediately that tt was 
the shinbone-of the largest predatory dinosaur 
ever found in South America 
more days of digging to realize that it might be 
the large: oe PTe wlatory dinosaur ever found cnt} 

where, Coria and Salgado estimated the beast’s 
weight at between six and eight tons, its lenpth 
at about 42 feet. 

Back in Flava Huincul the phone started 
hinging for a different reason, Reporters from 
the world had 
tian. | cart help asking 

‘So who wins the 


It took o few 


all avery the sainie initial ques- 
Cth 


errand prince: If vou. saw 
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Wetitn of handgun violence for an LO moe wir ke. 
lamas (einen te the popular book series 
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Kiinohsawires and Terinnesrus next to 
each other, which would he higeer?” 

Tl you saw them next to each other,” savy 
i, not notice because you 
Hut | think the 


inswer 4 Giganotisiturus by a couple of feet: 


VL WW eld 


WhLd be tinninge away 





L ora es hes Lived tic desk ant Places a tre 
phy In my hand: an eieht-mech toath from his 


behagt § upper jaw, polished and bronzed by 





time. | run w finger down the cutting edge of 


the CItAWT), Ser ratect like 4 etek rite ATC, Attet 





A hundred million years, still almost ag s wirp 

Compartd with those of J! rex, the teeth of 
Civanotosiurus ane much thinner and shortet 
Corla sees TT rex as more of g od SET ee than a 
the 


bones of an animal alreacy dead. The frigile 





hunter, using its thick choppers to mau 


tecth of Gaeinoloninrics, he save. would have 
snapped like pocketknife blades if they bore 
down on bone. Theirs spice tal ty was flesh rip 
ping and bloodletting 

Lately Grganotosuurus has pained a com 
Penior in iis quest to Uneeat 0 ree as Creta 
Coous Top pun. Anew specimen of the African 
~ shark 


loathed reptile ), found in Moracea: In 1495 


superpredator Carchurodontosauris 


by Pan! Sereno of the University cyt hicara, 





is ati the same size as the South American 
Lant,” Aut the resernblance Pocs deepel thon 
that. For millions of years after the drift of 
continents separated the nerthern and south 
cm landmasses, South America and Afnca re 


ruined! attached! ws frat col the supercontinent 


Gondwani, Theoretically Gondwana dino- 
saurs should appear more similar to one 
another than to northern species. The skull 


aril hackhone iv? the Wo new plants share 


any anatomical characteristics, suggesting 
; ‘ | A Pt 
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“They are 

He introduces me next to the other megastar 
of his museum, first recognized by low Bona 
parte, Its partial backbone fills the main display 
room, looking more like a recovered shipwreck 
than a once living: aninoal. Estimated to weigh 
as much as a huncdrect tons when alive; the sau 
ropod Argentnosaurnusis probably the heaviest 
land creature ever, truly a giant among plants. 
It tok seven years to excavate this Hant-eater, 
and ifs any a partial skeleton 

‘ood lorbid we should find a complete 
Aeperntrrnsal tay Ws, fe powes. | woule be d leaing 


Hout for the rest of my life. 


i | ‘a 


Teasing fossilized 
bone from weathered 
rock near Plaza Huin- 
cul, Coria unearths a 
Giganotosaurus-like 
meat-eater, one of 
the finds that have 
nearly doubled the 
number of Patago- 
nian dinosaur genera 
since 1990. A new 
generation of Argen- 
tine scientists is rap- 
idly filling gaps in the 
evolutionary record 
of the southern con- 
tinents. “The dino- 
Ssaurs most people 
know about are from 
North America,” says 
Coria’s colleaque 
Jorge Calvo. “We are 
changing that,” 





Which raises the question: Wir erow soy big 
in the first place? Ihere’s probably no single 
answer, A large animal is better able to store 
food energy over long periods of time, which 
helps in periods when there isn't ovuch to éat 
Enormous size is also a useful defense against 
a killer itke 


would have thought twice about attacking a 
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Boat ten times its weignt, Bul those heavy 
bocies penerated tremendous quantities ot 
heat. One way evelution CODCS WIT ekcess 


body warmth is by increasing the surface area 





of skin relative to bulk. Here's. where the cauro- 
pods trademark clongated necks and tails 
might have been an advantage, functioning like 
natural radiators to slough off excess heat 
Whatever the advantages and clis ilvantages 
heslawed by sheer poundage, the oreat saura 
pods had dwindled by the end of the Jurassic 
period 146 million years ago—at least in North 
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Millennia of erosion of a 
sandstone outcropping in 
Chubut Province jabovel 
reveated this exceptionally 
well preserved titanosaur 
skull, Found last March by 
paleontologist Rubén Marti- 


nez, itis, says Coria, “the 


missing piece of the puzzle” 


= critical source of infor- 
mation on & primitive form 
of the plant-eaters that dami- 
nated southern continerits 
during the late Cretaceous 
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dinosaur museum might have broweht fresh 
hope, a solid place on the map. 
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mt faced, i one of four local men who 


themselves fos perras del desterto- 
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not water, and while the 
eourd tnakes the rounds, Eseisy tells his story 
One morning in August he was riding alon 
hills town when he saw a large 
sticking oul of the Then he 


tnd another. He raced back to 
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Local Heroes 


showing off a 
small-town celeb- 
rity, 18 students can 
massive femur and 
vertebrae of Argen- 


giant and star of 
Plaza Huincul's 


museum. Retired oil 


worker Guillarmo 
Heredia (bottom 
right) chanced upon 
the first bone while 
tending goats. 











Some years later 
parte realized it be- 
longed to one of the 
largest dinosaurs 
known. Rather than 
send the bones to 
Buenos Aires for 





and the towns- 
people agreed a pa- 
leontologist should 
come to them. Coria 
came. Now ama- _ 
teurs flood him with 
finds: Farmer Sofia 





Painemil (middle) 
discovered a titano- 
saur skeleton: 
mechanic Rubén 
Carolini (top) found 
the tibia of his 
namesake: Giga- 
notosaurus carolinii. 








hehe aatioe 








Tr 
iff 


at of the story fro 


N 4 io | 


i 
sou 4 
met tr it 


i 
L laa (| Les = f Bonus =. 
i 1 i i PG tel 
rm I Mh a r tos te | 1 Lhe et 


1 | 7 
Mt woth us to the site. pst ji 
' i i j 5 , 
tposed. | brushed some sand off t 
f 
Cry tewe LT | Ye irel and | rushed 
| 1 ial ; om 
ore, her WOW LIT? ae rah 
to the mtiicdie of the necl : | Li lil 
oe 7 
= ’ na at i 
thin iTigt bout the skull. When | 


em the eve orbit, the snout, the lower 


i 
a 7 TI 1 
bal bi Lia t i 


7 , 
apres 
Cet i 


: i 
ot ick . roe [| 
ec shrug Orcs, 


| | 
Mmvch Pood |UCK ho Ps rman 


witli 
I i F i 
LT Da pudPeted three Cys. Wi 


the Rince speci 


: i : pa, if 
ST. 11 Toe three LE Bh 


li Aa che f areure 
ik 


Off som 


thie tre | 
1 . 1 a: 


reeal 


: 
7 i 
ant to the tin 


li 
| 
Lat t 


hel 'v, 


1 lu f 
iS Lh Fs 


1 Px AV ATE 


Mir [Mt Ws, 


. OVER 






Killer Claw 


“Megaraptor™” (silhouetted 
behind Velociraptor) proba- 
bly used this foot claw, the 
largest yet discovered, like 
a huge knife, to slash prey 
“Nobody suspected the 
existence of such an animal 





| can't reject the possibility 
tts a new lineage,” says 
paleontologist Fernando 
Novas, who in January 
1996 collected pieces of the 
only known specimen from 
20-million-year-old rrowuc- 
stone near Plaza Huincul 


Without a tramed crew at first, he 
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had already persuaded Carlos Parada to let 


topo to Plaza Huincul. The reasons were 
unassailable. There were no research facilities 
in Rincen, no paleontologist, no support for 
the opportunities created by such a valuable 
specimen. None of this satushed the loyalists 
in Rincon, of course. Tempers flared. A local 
politician campaigned ardently to keep the 
dinosaur. 

Today the skeleton rests in Plaza Hutneul, 
waiting tor Gora te find time to study it in 
detail, Nolan easy job, considering that it’s the 
most complete titanosaur skeleton ever found 
But it’s already clear that the Rincan specimen 
will provide some surprises, During the exea- 





what he believes to be 
long, bony tendons attached to its cervical ribs 
and extending all the way back te the shoulder. 
Those tendons would have made it impossible 
lor the anomal te hend iis neck or even raise it 


vation Coria noticee 


much above the level of its shoulder, Rather 
than hold its head high on a curved neck, the 
way we have traditionally pictured sauropads, 
Inis one must have kept its neck straight out, 
head downward. That anatomical revelation 
could shed tight on an old mystery. 

People have always wondered how those 
big guys brought enough blood up from their 
hearts ta their lrtthe brains,’ says Coria. “The 
pressure needed to pump blood three or fous 
iWelers over the hewht of the heart would have 
eaplocded the blood vessels, But if the lead was 
atthe sante level as the heart, then the heurt 
would not hive to Pump gains ceria’ ity.” 

lf Coria is right, the specimen could also 
bolster an emerging view thal most sauropods 
fed like monstrous vacuum cleaners, swinging 
their heads low on those hoselike necks, Large 
this tie within 
reach of the animal's mouth without its need- 





amounts of vegetation wou 


Ine to move a step. Perhaps this isn't as noble 
an imidige of sauropods as the swan-necked 
tropical beauties we are used to secing in. books 
ond museum murs, but itnmght help explain 
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how these gentle vegetarians found enough 


nutrition to keep their massive bodies alive. 


FEW DAYS LATER | am awakened by a 
flock of dinosaurs shouting at one 
another ina dead tree, |] am lying ona 
cot outside my tent onthe north bank 
| of the Rio Colorado. The dinesaurs 
are brightly colored burrowing parrots, which, 
like all other birds, are now thought by mast 
experts to be living members of the dinosaur 
clan, The parrots holler and flit from one 
branch to another, so the whole tree looks like 
an insomniac shifting around trying to find a 
comlortable position, An ibis skims close to the 








water, hooting softly, follawed by two cos- 
ooroba swans gliding by with the gracefulness 
of spirits. A trio of free-ranging horses dip 
their ankles in the river and bend their necks 
lor a morning drink. 

Strictly speaking, Patagonia begins on the 
opposite bank. But the dawn-burnished hills 
here in scuthern Mendova Province are part of 
the sime geologic formation as those ground 
Rincon and Plaza Huincul, with the same poo- 
amnitial for yielding Cretaceous dinosaurs. Paul 
Sereno and his colleagues have been prospect 





ing the nearby terran forthree weeks, I've been 
here four days helping excavate a megaton 
though unfortunately headless—titanosaur. 

It's barely 6 acm., but | find Sereno already 
sitting at the worktable in the center o1 camp, 
editing a manuscript. His self-confident, 
inven approach to fieldwork has yielded an 
[OSA he 
found the most complete skeleton of Herrera- 
qturis, one of the earliest dinosaurs known 
Three years later-an even more Primitive one 
was found, which he called Ferapior, He has 
also unearthed extraordinary new dinosaurs in 
Attica and brought back bones from other 
continents as: well, His approach is global, 
Decdilise dinosaurs were tod, 





linpressive string of successes, In 


“The age of dinosaurs is réally the age of 


144 


Three-toed fossil tracks near El Chocon mark 
the path of Limayichnus mayor, which lived 
when shitting continents transformed global 
environments. Pursuing traces of Patagonia’s 
past, paleontologists leave deep imprints on 
our Knowledge of dinosaurs and evolution 
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Children learn more when the teacher is experience itself.. 


Sights, sounds and interactivities make lemming more engaging. Microsott” Encarta” 38 

Encyclopedia Deluxe creates a desire in your child to find oui more, and feeds that desire 
with virtual tours. videos and animations. These combined with over 32,000 comprehensive 
articles and more than 10,000 Web links ensure a fuller understanding of topics and keeps 
information accurate and up-to-date. The new Encarta 98 Researeh Organizer helps childron 


father and organize information for when the hormework and report writing begin, Strengihoning 





a child's desire for leaming is what makes Encarta the galaxy's nvosi_ popular encyclopedia of 
FE NC Yc Lo PE ° ' * any kind. For more information on the Encarta family of products go to encarta.msn.com 
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Maya Treasures Repatriated 


Amid the usual busth of the Socety’s loading dock one morning 
List pr, Geore Stiairt, Chainman of our t Mnmittce fol 
Research ified i cploration, ene |i AMone Girton. Hille with Le 
missing Maya acl pire oe LE Ot initia like o lb ot (ohristinas. 
The 1,200-vear-old stone carvings had arrived from anonyindus 
art collectors responding to George's negotiations for the retorn 
of looted treasures to their homelands. With archaeologist 
RICH Agurci Fasyoelic (below, at left) George un rappel 
Parts iad ah Past rid monkey si HIptore Drivin 4 OPH it Hii 
duras. Also returned: twa pieces 
ol a stela lobowe) tul ch inom 

the La Mar atte in Mexico: an 
nknowin number of Tragments 
ve still missing from the monu 
ment photographed in 1497 
fabove opht). Al items are beme 
fepiiraied, Gores hopes other 
collectors will be inspired fn 
reniniquish ancient art of qurcs 
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Art for Our Sake 
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ifter member Lewwh Lambert 
i Washington, DuC., reads her 
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Phen T sort the pages according 
InoohOr, she ep laitis. Lenn cuts 
[he ported pages int Pinch 
Wide strips and weaves them imto 
square “olor studies” (above). 

Fete Lasstorid of Pryenouth, 

Massachusetts, combines rag 
ments of photographs to make 
new images. Her” [ofimite Coat 
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sanctuaries were heard of 
NPR's Morning Eiition us 
qummer and fall, The odim- 
plete show ans on National 
Public Radio in December; 
check local listings for times. 
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Readers fowid much to admire ond seme things 
to cincice mo our August artrle on the Roman 
Empire, the-secomd ina two-part series. Chie college 
student who lamented recenving no education on the 
Roman Empire in high school beiteved the articles 
filled “a major gap.” Another writer Hhought we over- 
idealized Roruin dew, saying thet taday we would be 
protesting “heir human rights record” 


Barrier Islands 

“Iskands at the Edge’ was very miormative and 
insight hal, | was, however, infuriated to find out that 
my tax dollars subsidive the whims of the wealthy. 
In the midst of the turmoil about welfare reform, | 
am offended that instead of feedmg and educating 
young children, the government finds it acceptable 
to spend money on restoring coastline thal is by its 
nature not meant to be permanent. Thank vou for 
bringing this misuse of tax dollars ta light, 


[EANETTE L. 2 EBSON 
Coblialh, Witkin 


| was unaware of the level of federal subsidy via 
flodd insurance on private beachfront property. 


Logical ecomonmcs would pomt to a buyout of 


hurricane-destroyed property after each major 
storm, with the property then placed off-linuts 
to future construction. Let the taxpayer benefit 
through environmentally friendly public ownership 
and ose of the bond. 


SHERRILL) lL. VIRES 
Mirtic, Alain 


The public's money is used by the federal govern- 
ment to subsidize many national programs. In the 
case Of the beach ut ()cean City, Marvland, the 
city, county, state, and feds all thought it was a good 
investment, [to replenish the beach| and agreed to 
contribute together, When forur layers of govern- 
ment agree on something, 1 must be of value. Ask 
dome of the millions of middle-class American fam- 
dics whe come to the seashore together cach year for 
that tragical moment on vacktion. 


GEORGE M, HUELEY 
Coe Gin Afar 


Your list of US. barrier islands starts in New York 
and moves south. [i those few small but beautiful 
islands off southern Rhode Island that shelter salt- 
water ponds and marshes from the waters of Block 
Island Sound and the Atlantic aren't barrier islands, 
what are they? 


PATRICK J, 0 CONNOE 
Dharbtars (Conner tic id 


Roman Legacy 

If your intent was to provide appetizers for more 
details om many aspects of the Roman Empire, you 
woored a victory. | hated history while in college 
because there was scarcely enough time to think 
about the people using the aqueducts and traveling 
the Roman “superhighways" or even the families 
who patronized the Colosseum. You did a great job 
In Making mc aware of our own cultural heritage 
and in humbling members of this present genera- 
tion who may have the tll-concemved idea that we 
alone “came and conquered” the 20th century, 

EARL FASHUALIGH 


Cuduat: Mroncurta 


You state that, like its counterpart in Rome, the U.5. 
Senate was “designed asa chamber for the elite” 
Originally, while the House of Representatives-was 
composed of members elected by the people; the 
Senate wits composed of two members from each 
state, “chosen by the legislature thereof.” The House 
wis considered more prestigious since members 
had to be elected by the people: after his Presidency 
lohn Quincy Adams sought election to the House, 
not the Senate. The Senate was designed to rep- 
resent state governments at the federal level. lf that 
function had been retained, a stronger check on 
abuses of the federal poverniment would exist. 
[AMES T. NOONAN 
Fllesorr Cen, Mlaeelaeud 


There is another tradition regarding the death of 
the Apostle Paul, Just before he was martyred by the 
Emperor Nero, Paul invoked his right a a Roman 
citizen to be beheaded. The church father Tertullian 
recorded that he was beheaded, and much (Christian 
art depicts that event, aa in Giottes “Decapitation 
of St. Paul” atthe Vaticun Museums. 
RATHRYN Ss. LAFLEUR 


Pine, Lennie 


Asa Ph.D. student in linguistics at Ohio State Uni- 
versity, | teach introductory linguistics to under- 
graduates. Author T. R. Reid implies that Latin is 
somehow more advanced or logical than uny other 
language. My students could tell you otherwise. 
All natural homan lanpuapes exist and change 
regardless of human intervention; only an arti- 
ficial language such as Esperanto can be described 
asa “product of careful engineering.” All languages, 
from that spoken by citizens of a powerful empire 
to. that spoken by a small fishing community on a 
remote island, are equally complex. 


[EXSNLFER MULLER 
Pxabtia, Clher 


Pim happy to report that the study of Latin is alive 
and well in Boise, Idaho, for all the reasons the 
author stated. Gur six pubhe high schools teach 
Latin with steady enrollments. Even my former shu- 
dents who study computer programming in-college 
report an the usefulness of their Latin training! 


DY MABE 
Parca, [kiran 
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IT'S AMAZING WHAT YOU CAN PUT BEHIND You. 
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Yeu could think of them as the sixth basic 


- food group. Oh, you certainly wouldn’: 


eat them, but plastic packaging does help pro- 





‘s 


0 US @erican Statice Lar 


help keep air out While others let air in to 
help. the food we eat stay fresher longer 


Plastics also let You see what you're huving, 


Plastics. An Important Part 
Of Your Healthy Diet. 


tect our food in many ways.* To help lock in 
freshness, plastic wrap clings tehtly to surlaces 
To help jock out moisture, resealable qontamers 
provide a strange seal. And piastic wrap helps 
extend the shelf life of perishable poxtuce 
poultry, fish and meats. * To prevent spoilage 


aril contamination, some Vvarictics ol plastics 


PLASTICS MAKE 


Visit us at hero 


taking the mystery out of shopping. All of 
which makes them versatile, durable, light 
weght and shatter-pesistant. * To learn more, 
call the American Plastics Council at 


La0O 777-2500 fora tree booklet. Plastics 
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you may never break. “+, Councils 


IT POSSIBLE. 
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Asa lawyer | have often reviewed contracts prepared 
m English by lawyers abroad. Once | was struck by 
my japanese counterparts adinirable we of the 
phirase raudutis eetanlis, an coonomical way of say- 
ing that stated provisions applicable to ong party 
would also apply to the other, Thus the Latin lan- 

guage provided 4 shorthand term readily under- 
stood by lawyers and executives in Japan and 
America ‘today. Latins far trom dead, but our sacte- 

ty's understanding and appreciation of its place in 
our lives ts far from healthy. We are the poorer for it. 


MsbPH L. MERN 
Whoees, Weekes tareeth 


While Hadrian's Wall is pictuted (page 77), no met 
tion i made of the Antonine Wall built about 
a0. HO by Emperor Antoninus Pius, who ordered 
Hadrian's Wall abandoned and a more northern 
defense established agaist the barbanans. Rem- 
mantis can be seen in present-day Scotland, expe- 
cially around Falkirk. 

CAROLE DAKEM 

Matile, Tetrpriteanr 





Oregon's Outback 
Asa kid growing up in 1 Aclel, Oregon, | was aware 
that mapmakers, newswriters, and Salen legislators 
generally ignored the two-thirds of the state that lay 
east of the Cascades, We called it the Sagebrush Gur- 
tain, However, it still stings when your map omils 
Adel and Plush, the twin meccas of caltire and 
sophistication in Warner Valley, You can probably 
expect letters from irate citizens of Wagontine and 
Alkali Lake ton, if the mail stage makes it through, 


M8 CAAW FORD 
ial Cero 


[ visited the fringe of Orepon’s outhack in 1933 and 
returned with my wile and young daughter during 
the ‘60s to explore it in greater depth, Although 
[ found it fascinating, my companions found it 
desolate and gloomy, It took decades, but feel in 
author William Least Heat-Moon another human 
who can find beauty in such places. 
SCOTT WALLS 
Chere Cutie ms 
The photographs of Steens Mountain give the 
impression that it isa bleak and foreboding place. 
Having just returned from a week camping there, 
we con tesrify that this time of veur | July) the moun- 
tains bright, sunny, and resplendent with wildilow- 
erm toward its summit. Big Indian Gorge (pages 
83-9) is alive with color. Your team apparently visit- 
ed during the wrong season. Nevertheless, if vour 
article discourages towrist incursions at ane of our 
favorite places—<tkay, 
HOW AND (DY OLEH 
SWudnyry, © Mergent 


Malaysia 


T. R. Reid sarticle was superb with a real feel for the 
actual situation. Being a Chineec raised in Malaysia, 
I can feel the changes in the social structure. Where 


FORUM 


my Gaither would once have shied away trom Malays, 
some of my best friends are Malays. While must 
Westerners believe that it & impossible for three 
Major races plus indigenous ones to live together, 
we have accomplished that feat and ure pleased with 
the results, However, the deterioration of individual 
cultures can be seen, as Mr. Reid pointed out. Per- 
haps its time we lef our traditions i) the miuseurns 
and came out with a new culture, not Chinese, not 
Malay, not Indian, but Malaysian. 
rFOsAT, MIs MUN 
Piamiicn, (rare 


| wih more tad been written about the conse: 
quences of the spectacular growth. On a trip last 
vear from Kuching to Sibu by express boat, | saw 
dovens of ships carrying logs und lumber products 
destined for markets in Japan and Chima. On u six- 
howr bus tap from Sibu te Bate Niah to visit caves 
where bird nests are collected for soup, | could se 
the results of the devastation caused by logging. | 
was required to get a permit to travel into the area 
because af government concern that this problen 
would be publicized. My advice to anyone who 


wants to see this exotic part of the world is to go 


now before it is lest forever. 
MIKE VAN CANTIORT 
Sates pecd_ Thies Filasegeebary 


Forum 


In the Aupust issue a letter Writer questioned the 
neceisety of cullecting (killing) specionens of newly 
discovered species; There are cuses where scientists 
do refrain from collecting the type specimen. 
Indeed, time samples from live individuals, supple: 
mented by photographs and sound recordings, can 
he used to define taxa, For instance, describing a 
hew species of shrike from Scentalia | Laniarins liker 
att), dentists studied the bird in captivity and 
released of. They contributed materigl—molted 
feathers, blood samples, and DNA extracted from 
feather quills—to the Zoological Museum of the 
University of Copenhagen. 

ANDERS HEDENST ECM 
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Litters for Foster sedd be dent to National Gengraplir 
Adega, Moy Se Wiiccyeton, 0 AAR OR ao 
by fax to J02-328-S4adh or wo the Ineernet te ny fermen 
nurionaigeogrphiciont, Include nate, addres. urtal diay 
new tieponc. Dette may be cotind for cleriry anal apace, 
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it's a simple engineering 
principle: 
performance. Bul can ad wiht 
banter) of ideas that enhance 
perlonmance 
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Stratus 4 The New Do dge 





The first high-fidelity system with 
a Napoleon complex. 
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NATIGHAL GEDOGAAPHITIE 








A momentot event 
108 years in the making. 


Available for the first time on CD-ROM. 


Introducing The Complete 

NATIONAL GEOGRAPHIC: (0% years *- 
of NATIONAL GEOGRAPHIC 
ntagarine on CD-ROM. It's all 
here. Every issue, every article, 
every page. This 30 CD-ROM set 
coninins all 178,567 pages, 9,048 
anginal articles, and every 
spectacular National Geographic 
photograph. We've even left in the 
idvertisements, And with its 
Gasy-to-use search index, you can 
swiltly find every article ever 
written on, say, Anturctica. Or 
every Nile adventure, Or ele- 
phants. (You wouldn't believe 
how many articles have been 
written on clephants.) The 
Complete NATIONAL GEOGRAPHIC 
is casy to install, takes up minimal 
hard-disk space, and includes 
access toan exclusive online 
National Geographic resource 
center. So join us.1t's one of the 
Most MTN aMventures of the 
past 108 yeurs. Visit your local 
retailer or call 1-800-881-9919. To 
find out more, visit our Web sites 
al WwW. nationalgeperaphic.com, mn", ee 
WwW w.mindscape. com, and | a 
wren. kodak oom Fa, f 
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So why is Merrill Lynch 
recommending 
he start an IRA? 
























"TS NOT FOR HIM, 
After speaking with 
Merrill Lynch, Walter 
decided to give 42,000 

each VOur Loh wah ct | nis 

children and prandchildren, 
They can use his gilt to start 
or contribute to. Roth [RAs 
wravided they have carned income 





This allows Walver to help his loved help their children open Roth IRAs. 
ones get an carly start on their Bur it may nat be the right move 
TcTLECMecnt savings, for everyone. Let one of oe 13,000 
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By beginning to save at 18, for Financial Consultants at Merrill Lynch 
Instance, someone stands to retire with help you decide the best plan for vou 

i ' ii j i 

more than double the savings they would today. It could make a tremendous 
accrue by i uting at 26. Thats one tifierence TO. Viol anc VOL tomorrow 
reason parcris of all apes Mav Want fo Thee difference ic AMenall Lench. 
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Internet Helps Scottish 
Islanders Win Back Their Land 
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AT THE CHRYSLER 
a a) od = ae) a ee) a 
EWEMmM COUR HISTORY 
hae SS) oe ew @) as tee 


Even with a heritage as rich as ours, we spend 
most of our ime thinking about whars next. It's 
how we invented the minivan and reinvented 
the Amencan sports car. And re-engmeered the 


Call toll-free 1-888-GREATCARS. 


architecture of the passenger car with cab-forward 
design. The fact is, we have a history of getting 
there first. What we learn there eventually makes 
its way into your next vehicle. And makes tt better. 


www.chryslercorp. com. 
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Besides, as a car company, we like being out in frone. 
The view ts better, and the ride, a lot more exciting. 
Whether you're looking backward or forward, that’s 
what building great cars and great trucks is all about. 


t CHRYSLER CORPORATION 
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signs of the Times on a Road to Nowhere 


Southern New Mexico s Hidalen 
Lounby, With pust 6,200 residents 
In D445 square miles, is a place 


a i 


love the KeLO com bery, the 


But this isolated, arid chunk 


of land, known a8 the Boothee! 


tor the war it cliges iia 
a comer ot Mexico, alan 
harbors 2 quirky sens 
of humor, as Michelle 
Behe 


Wesxicd University 


LAlaeterd Sl 
1 VVCstem oa 


geographer, amd Neal 
Lchkerby, her woth 
penbcarist hishand, dis 
covered last vear. On 
a 14-roile stretch of a 
Tod to nowhere’ 

it deoc=-encts at the 
hier fanler—thiey 
found the hand-painted 
schditions ta highwat 
dens een here. The 

Oy Leal CreWLOT WHA 

a cowboy nie Ly 


relerence to chewing 


| ; nuit |i 1 
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lived in the area all his life. But 
hecause the signs have different 
handwriting, Behr and Ackerly 
believe other denizens af the area 


bce thei own comments. 
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Lell A ad LiEs 


These 


reflect local culture and 


tics tin 
mf trafhé 
intended 
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humorous alterations 
ELiti- 
id, given the paucity 
ire almost certainly 
lor the amusement of 
dents,” Behr ate Ackerly 
told the Association ol 
Lmerican Ge Meri pens, 
In their best social 
scienhist manner, they 
categormed the added 
EMS as TORN Al wn 
jokes, Commentaries 
OT) WhHheh, OF ODSeT ya 
Hons about modern 
sikciety. But we also 
thought they wen 
cool, Behr admits: 
Isn't such tinkeritie 
with official signs a bit, 
cr, egal! “Ot course, 
cays bene, Bot face if, 
hrs m8 a renee that turns 
fo dirt Gy the time it 
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A Solar Wave: What a Blast! 


Following a solar flare on April 7, a huge blast 
wave covered the sun's surface it) a Violently explo 
sive release of energy. These ultraviolet images 
below), made during a M-minute period by a 
telescope 9M) (KM) mmoles 
sumweard at earth, are 
the first ever Views of 
cuch solar activity 
Solar tures, blast 
WIVES, STG Massive 
ejectiens of superhot 
gas that strike carth's 
munyretrc held ane 
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The Smile of a Chinese Goddess 


With jade eves set in a sculpture of unbaked clay, 





comma, "The sun bas 
been doing its thing 
lor four or tive bullion 
VeuT ay ty Se physicist 
Donald Michels 
“What's new is OUr 
ability to-observe such 
events. The images 


this face of an ancient Chinese goddess was found 
ina 5,500-year-old temple. The temple was part 
of aceremonial center with [3 groups of burial 
mounds holding nobles ol varying rank—per taps 
came from the Solas the oldest site in China with an elite class. 

ind Heliospheric O'b- The tempte and mounds were created by 
servatory spacecraft the Hongshan culture at Niuheliang, 26.) miles 
helded by NASA and north of Bening. A person of real importanie 
the European Space wis buried inthe middle of each excavated 
Agency, This blast Mound, surrounded by others, says Sarah Ne 
ented a billion tons | ofthe University of Oenver, Some of lower tank 
of gars, cousing brilliant 
duroral displays as far 
south as the northern 
U.S... but it posed no 


danger to earth. 

















SON 


had been stored elsewhere until their superiors 
ied, then burted with them. The vast ritual center 
holds no signs of everyday life. The tind shows 
that a complies society developed here lar carver 
than of better-known sites alineg the Yellow River. 
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Dealing With Geography: Does Gender Count? 


ina strange place and eager to find your way around? How you do so may 
depend upon whether you re male or female. 

Studies by psychologrt Carol Lawton of Indiana University-Purdue 
Lniversity at Fort Wayne contirm what many have long su- 
pected: Men tend to think in terms of north, south, east, 
and west, while women are more likely to recall 







landmarks and verbal directions, 
“Women focus on the details 
around them, men on the more 
elodal framework, she says 
Lawton hed students through 
binihdings and.on computers 
through three-cdimensional mazes, 
then asked them to point to the 





Wace where they began. Men scored 


i 
higher on pointing in the correct 
direction, but the 10 sexes Were 
eq|lially eliicent in Pirie Lhe 
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wily  heerrne 


BATION AL GEOGHRAPHILC, DELAMALRR Ta; 





At least now 
they have a reason to think 
they know everything. 


The 1993 World Book * Multimedia 
Encyclopedia Deluxe Edition |= perlert 


foe Lowe fare instances when your kids 


chon t have An ey onewer for everything. 


That because the hest way to stayed 
them is to give them something thas 
makes levine enjovnlle 

heaping this in tind, we went ane 


pumped up the multinvedia (lots mere 
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ailclec| Lipuliated! online capabilities” pliss 
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twa wolumes:-of Wodd Rook. the world’s 
léest=serl liner print eneyelopuccia. 
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Limbs on a Snake Family Tree 


You have to look closely to see them 

in this artist's rendering of a 95- 

million-year-old, three-foot water 

snake and in the fossil itself, but 

this snake has two very unsnake- 

like features: inch-long rear legs. 
Michael Caldwell of the Uni- 

versity of Alberta and Austra- 

lian colleague Michael Lee 

recently spotted the legs in 

two specimens found 20 years 

ag0 IN Marine Foc ks on the Jor- 

dan River's west bank, “They're 

full limbs, from the hip down 

to two toes, but functionally 

useless, says Caldwell. An ear- 

lier study identified the fossils as 

lizards, but “my first glance told 

me they were snakes,” Caldwell 

says: Most experts think snakes 

evolved from a group of small bur- 

rowing terrestrial lizards. But these 

marine fossils have led Caldwell and 

Lee to offer another closest relative: 

Mosasaurs, giant swimming lizards, 
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The inquisitive mountain pygmy-possum in 





wibits high elevation boulder fields of the 








Australian Alps. Heathland shrubs growing 
among the rocks provide seeds and berries, 
adding fo the POSSLITE 5 main diel of arthro 
pods. The Bogong moth is favered, and even 
females with POuch-youne cross over to the 
highest peaks where the vitamin-rich math is 


most plentiful, In winter, the tiny possum 
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JOLIFE AS CANON SEES IT 


curls into a ball and hikhernates up to seven 
months—it is the only true marsupial hiber 
nator, Law numbers and a limited range make 


the Mountain pyemy-possum particularly vul 





nerable to habitat disturbances. As a clohal 


COPSOT nn committed to social and errvairon 
Mental CoOncetis, We JOIN In Worldwide efforts 
lo promote greater awareness of endangered 


species for the benefit of future generations 
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the call of the wild 


The wild is waolting. And so is the 4Runner, ready to take you placed you've only dreamt of 


whispers your name, 


before — and to some you never knew existed. Allin a sophisticated, roomy comfort. that will embrace 


and asks if you can 


notonly your boy, but vour sense of adventure. The 1998 Toyotu 4Runner. Answer the call. 


come out and play. 
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somewhere around 200. trips-toa work; 23 rund for qroceties; or 20 tripe-to the lake, it's time far 
i trip to the dealership with your Ford, Mercury ot Lincoln for Quality Care sehedoled tmaintenance. 
Your vehicte will be thoroughly checked and safety-inipected according to precise ipecifications. By peooie 
specially trained and equipped to wort on it, 50 take your vehicle to the place it all began. Far 
Qualtty Care, see-your Ford or Lincoln-Mercury dealer. [t's a short trip that pays eff in the long fun, 


Io learn more; vistt us af WwWWeGuUaLITYCaAreceryvice. com 


=> + A From Ford and Lincoin-Menury deaiers 
| - 1087 [vol Hae Ciigean 


QualityCare 








if life came 


with a report card 
youd be bringing home 
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straight A’s. 

















The reason a jet aircraft is 
equipped with high torque 


is 0 increase Ins Mmanoeuvra- 


bility. 

The same applies to a 
motor car. The greater the 
mid-range torque, the 
greater the responsiveness 





and overtaking control. 





it's one of the reasons we and fir aden 





originally pioneered 

the turbo. And one of the 
reasons we ve taken it 
further. 

The new Saab 9-5 3.0 litre 
Vé, the top model in the 
world's first all-turbo | 
is the first asymmetric ture > 











ever built. 

Unlike traditional turbos, 
the asymmetric model uses 
only a single booster. 

Which means it can deliv- 
er the same kind of power 
but carry a lot less weight. 

This helps it to strike a 
perfect balance berween the 
contradictory demands 
af low fuel consumption, 
low emissions and superb 
mid-range acceleration, 


Some of our vehicles have 
even more impressive torque. 
You'll find them at 35,000 feet. 
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The symbol of Aluminum is no longer AL 


Audi A&B. 











The Audi AS combines all qualities of Alummum. Thanks to Aluminum. 
the AG is light. To be more specific, up to 400 ke lighter than other cars in 
this category. It is so light that it goes from Oto 100 km/h in only 7.3s, and 
will provide a maximum speed of 250 knv/h. The ASF (Audi Space Frame), 
body of Aliminum gives the A& very high energy absorption and ts therefore 


very resistant. And the AS was also selected as the world’s best car 
by England's Car Magazine. Audi AS. ‘Thanks to this car, Aluminum may 
one duy be considered a noble metal. 


it's AB 


The start of a new era. 
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ASSOCIATION. 
When You Can't Breathe, Nothing Else Matters® 


l-800-LUNG-USA 
www.lungusa.org 








1,300 
REVOLUTIONARY 
CHANGES. 

(1,299 
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Leo; 


#1 In Local Residential Telephone Customer Satisfaction, 


Once Again, Our Reward 


Is Your Satistaction. 
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Think what you || eave On posteca rds. 





A camera.can be your constant travelling companion, 
Ur just baggage. In Shmm, Advanced Photo System and digital formats, 


YOu | finda Minolin soprsticatead enoudgh to capture the 


most dramatic and complex scenes, Yet simple enoug! 


You'd never think twice about trying 


SEE THE WORLD. YOUR WAY. 
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Wear the watch thats electrically charged 


“ha oe: 
: ae every fime you mowe your body. 


Neo battery” 


—~ The new Seiko Kinetic. 
! z hi = ; “x _—— r —s 7 - 
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I Someday oll watches will be mode this way 
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www.nationalgeographic.com 


William Albert Allard. High Noon, foummey with Nathonal 
Geographic on exotic photo shoots to see and hear the world through the eyes 
of award-winning photographers. Share firsthand findings from explorers in 
search of dinosaur eggs, pirates treasure and raré species. Natlona 
Geographic Online is an Interactive adventure with stunning images, detaiied 
manos and exciting discoveries, Every day Is new, And anything Is possible 


NATIONAL 
GEOGRAPHIC 


ONLINE 
WEB GONE WILD. 





Funny, sure 





Bet now it comes remarkably close. And 


[that’s the real beauty of GM BuyPower. The 


revolutionary new way to shop for, and 
then purchase your next new car or truck 
through the power of the Internet 

Now vou can easily browse through the 


entire GM line. Check out a nearby dealer's 


| inventory, Even get a great, no-hagele price 
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Green Mert Comoe © 17 


doesn’t look like a showroom. 


on the car you want the most. And you can 
do it all trom the comfort of your very own 
Wine rodm 

Thanks to GM BuyPower, you'll start 
tO see Mew car sn NA Oe Hys PoP Pie Lp 
(Lest about everywhere. |. hances aré, VOU re 
already living inone voursell, 


GM Buvlower. [Things just-gor easier. 
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Now, getting on the Internet 
is sO easy, even an adult can do it. 








Fig. 3» Click remote 


Bingo, Toure: getting sports 
scores, travel info, typing e-mail” 
and onintingt like 2 regular genius. 
And with WebTV from Philips 
Magnavox, the required monthly 
service subscription gives you unlimited access to tne 
Internet. So you can continuously demonstrate it for 
friends, family, and all the kids in the neighborhood. 
What's more, it's all yours for a fraction of the cost of 
a-computer, Want more information! (VWho wouldn't!) Call 
|-B00-WWES TW26 of reach us at wow. philipsmagnavox,com, 
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[ie Satualiee om the Tikrion platen ot 20 A Aen ieieiars 


(Chang Tang—the name mearis northern 
nlamn in Tibetan—ie high, austere, and 
largely unexplored. Rolling away to the 


horizon, its immensity is broken only ** We have the chance to 

by snowcapped ranges. Vegetation... Drs mare eee ees 4 
is scant, with neither shrubs por saVe One of the last unspoiled 
trees to break the expanse. Just a few ecosystems on our planet. 


nomache herdsmen mhabit the fringes. Creorge Sschetllar 
Wolves: still prow! the -plams and snow 
leopards stalk their prey among the crags: decades in wild and rugged plices, 


wild yaks forage on the hillaides and studying wildlite, and fighting ins 


herds of Tibetan antelopes migrate over 






its survival, And now Schaller 
unknown paths. [his is a landscape and hie Chinese and Tibetan 
untouched by crvilrzation, virtually colleazues hawe helpext establish 
a hues reserve the size ol 
Anzona in the Chang Tare 


There, Tibet's last preal herds 


the same today as it was over a 
hundred years avo 


Can roam tree and the nomads 
Can maintain their tracdihonal!l 
culture. Schaller explains, "If we 
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don't protect the Chang Tang now 


f ih AL Tang Parri 


the magnificent species found here 
Pode Lochs 


cote soon wanieh forever 


Lacore Schaller Under such harsh and remote 


scence director conditions, the nght equipment 15 not 


of Lnternatsonal only important, it's umperative. Which 
Programs for the 


Wildlife Clanaervation§ 
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is why Creorge Schaller ath 
wears a cummed Rolex Chester ly 


Perpetual timepiece RO L, EX 


cnet: has aerit femur 


—— —— is = _ 









7 
¥ 





20 Seres 


ii 

iL = 
Cra 
| 
‘| 
=f 
= 
ioe i 


my iy 
Ly 


alelelgateleye 


to get a theater. 


ke being first 


Li 
in your neig 














WILL ait ee TRIAL 


Or by test drive? 


= (2 Ls 


LS 400 


AL a es Sy 


0 Oye 


Awers , 


= a spe 


thi 


. ee pkg 





We pul people first. 
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Change 90€S In. 
Change comes out. 


Year, The Salvation Anny takes (he donde wou sone ured use if ity preabe 
weorechertinl chareies all coer the oouriiry. Last year aloe, vee assesded crver 2 f-million indivickials 
nt Varkely ofan. Vie Lipid Gea) fi Te Huey leit rel shel er tor iiee Fear eles 
emit Chillrheen ts Survie Canp), Fircrest teal peeliet for ch SS VETS. sil ease Cher comnts wel traach 
Kone OO Gekuir, wee Can't make qu Gontrbulieen vithewd yer. So ere ir The Salvation 


—_ 7 ai: i 7 : i = i " I i "> aye | 
TTY mick ano Ehanueheut the ee, Wao prornlee woul get chang: banc 





NEED KNOWS NO SEASON, 
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C d relax in Geneva 
7 orid's most intemational city, yet with the unspoiled charm of P Smal town, 
Geneva provides the ideal setting for rejuvenating holidays, with its enchant 
| lakefront and countryside. And if it's business that brings you here, plan fo take ar 
| @xita Gay of two to appreciate its rich cultural environment. 


Geneva lotrist Office offers tailor-made packages for individuals ana pravups. 
For additional information, contact our Accommodation department, 
Tel t+ 4 22 909 70 oo or Fax++ 41 22 909 70 1! -Internet: cenewa-tourism.ch 
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waf---, Minglta's Enhanced Screen LIMOS, our exclusive laser beam technologs 
"a 

- i ogives you tiumplnnt, life-like color copies with razor-sharp crispress. Image 
quality is superiiive throughout, even in highlighted and low Giensity crests. 
Plus, Minolia's impeccable transport technology produces up i 6 color 
comes per iminute and upto 23 in black & white Hales and unbitilingly, 
page otter pawe. Sophisticated but not complicated, the Minolia CF9OO fs 
——— always ready to fo — easy to tse sind adaptable to your specific perormarice 

— abjectives..So good, in fact, it's almost hard to believe it's real 

MINOLTA CFSOO} SEA 
Minolta, First fo put you fist. | _=SuEss TO@ZC 
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THIS IS WHAT 
INVESTING CAN BE. 


| 
SHE WANTS FINANCIAL SECURITY POR HER FAMILY: 
SC) SALE (CAN SENT) TWA) CHILDREN TO COLLEGE 


AND PLAN POR THE DAY SHE GAN RETIRE 





IT’S ALL ABOUT LISTENING 


Ths owhat invesing can be Our leeitiment professionals at Sun Trast start by listening and learning 
Sot aclling Singe they focus solely on investinents, they can develop uw long-ieom solution to helo 
nect your poaly. Plus they dew on 1 years of aegperience arid the fall reseurces of ore of the larpent 
INVES Managers in the Southeast. #* Real people who listen, Qbjectve SuNT RUST 
aaistance that helps you pet cesulis This is what investing can be. At SunTrasat. = 

Be Ready For Life 


Call 1-800-526-1177 today te eet one of cur professionals ering to yor 


VO Ve SLOTS 

















Vem: Ae not BON ineoted «Ane not uated by any bank «Muy lose vali 
Investments ane offered throueh SunTruss Securities Inc a raltered beaker /dewles. Moembleer NASI, SEP 
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{RUNNER 


the eall of the wild 


The-wild is waiting: And so is the FRonner, ready-to take you-ploces.you ve only dreamt of 
whispers your name, 
before — end to scttie yi haewer knew existed. All ina sophiat Ecuterd, roomy com fort that will embrace 
ns | ; | ' = - + i ‘ . — 
and asks if you can 


not only your body, but your sense of adventure. Tae 1998 Toyota 4Runner. Answer the call, 


come out and play. 





Some strive for excellence. 





Since its introduction just over a year ago, the Nikon FS SLR has won the accolades of everyone from photo 
industry critics to umeteur photogniphers. Comuments like “lt has bry far the fastest and most versatile auio- 
focus system” and “| can honestly say | got pictures that wouldn't hove been achievable with another 
camer” support our view thal the FS is a very special camera indeed. With innovanions like 3D Colour 
Matix. Metering and an unprecedented speed of cighi autofocus frimes per second with focus tracking, 
we're proud to say that the F5 has what it takes to satisfy the world’s most demanding photographers. 

Bot don't just take our word for it — see for yourself how the Nikon PS SLR achieves 
excellence with-every shot you tke. 
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United Nations Development Programme 





works with people around the world 


to protect and renew 


Our natural 


resources 


Because 


Every 





Person 


Counts 
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To get behind the wheel of an 
=ilslele-lelommfelllsiglem@re)llel-m ita meal) 
Nortnste | System. 









mal 0 te ke control of the only 
tu tury coupe with the astonishing 
<@ Handling advantages of StabiliTrak. 


Your heart is telling you something. 


Are you listening? - — 
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YOU CAN FLY ANYWHERE IN A GALAAY 4x4. 


—— The lateet Galaxy Gooete a 2.8) V6 anging gatometio tranernrdeson. a8 whee! drive with trectian control 
TRAVEL FIRST CLASS 





enc. thanktully, a quick-clear ewircisoreen and heated saata, The Ford Galawy. From £12,890 on the rose. 
“Price shown based on mip for Galawy Japan 2.0 Call 046 033 933 oF viele wesw. ford_eok 
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WHEN SOMEONE DRIVES A CADILLAC CATERA 
OTHERS COMPETE FOR SECOND PLACE. 
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No blur. No distortion. No reflections. 


Just flat perfection. 


Most computer users have learmed to accept some 
distortion and reflections im their picture. Technical 
hamiers prevented the creation of a truly flat screen. 
Bul now there's no reason to compromise. 
Panasonic's innovations like the DQO-DAF* 
Electron Gun, Thin Fine Pitch Stretch Mask, and 
New Magnetic Field Detection Yoke achieve both a 
flat screen face and high resolution. Together with 
an antiglare coating, these technological 
developments deliver unparalleled precision and 





beauty. Discover the truth, Get face-lo-face with a am} " 
Panasonic Pure Flat monitor. aunens are : 
* Tamel: (puaairiapir Deyn: Agee aided Fs Semi PanaFiat Pro 





Panasonic 
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Fete for a King Stalking Tigers 
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Even & crowned | 


head—wearing a pith helret—has 
got to. cat, in 91) Botin's King George V Cabove, in 
forepround at belt) Hisited India, his empires prise 
possekion, in celebration his recent coronation, His 
mother, Queen Alexandra, called the journey “incon 
ccivable, and his advisers feared attack by Indian 
Halhionliets, Dat Che kanes four wk Without ocrdent 
In the iy Nicks if ri i boring Nepal, His Wes dite 
of fine china and linen derma two-week homting 
expediiion. [he king, a crack shot, wrote in he journak 
‘As probably this will be the last anal only ae ire ry 
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INVINCIBLE. 
That’s how 

you feel 
behind the 





Remember how your spirit soared the moment you donned that cape? 


You felt like you could conquer the world. So its only natural that one day 
youd find yourself ina GMC Yukon. Its exhilarating 255 hp V8 delivers more 
power than any other sport utility.* And Yukon’ Autotrac™ system** is so 
advanced it actually senses changing road conditions and adjusts automatically 
trom 2WD to 4WD. So, while no one is ever truly invincible, with more power 


and advanced technology, Yukon can make you feel like a hero all over again. y U K O N . 
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LeSabre. 
[he family’s safely home... 






bby dodadod | 


Lt there, wou rely on things like the safety 
Of LeSabre's dial Next Generation Ail Bags’ You rely on 
the performance of its anti-lock brakes. And your famils 
relies on Vou. For more reasons why vou-and WOU 
lamilv can rely on LeSabre, visit our Web site at 


www lesabre. buick.com orcall -S(MMA-BUICK. 


LeSabre Buick @ 
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| A placid river suddenly roils as thousands of pan- 
—icked fish thrash the surface. Within hours they are 
dead, scored by bloody sures. A billion fish have 
died this way in eastern U.S. waters since 1991. The 
perpetrators are single-celled animuls with fend- 
ishly complex life cycles: Ome of their discoverers, 
foAnn Burkholder of North (Carolina State Univer- 
sity, belped christen the best known of them Pries- 
fire prcicade, The species name means “fish killer” 
Burkholder thinks Phesteria originally fed on 
bacteria and algae. Recent farm and development 
runoff has poured tons of nutrients into some riv- 
ers, Which may have caused the organism to shift 
ts feeding habits to larger prey. Some people who 
have been exposed to Pfiewteria have developed 
sores, severe memory loss, and other cognitive 
problems. 









SAT fer ae ip Seite 


Presiefia precios has 24 koown forms: Asa Arrnetadiles forme of Piesteriad4 and §) are 
dormant cyst (2) it may remain in the river bottom armared by a shall against microbial predators. in 
for years. If a school of fish lingers overhead, their these forms they can scavenge soraps of dead fish, 
waste triggers the cysts to change into a toxic form than change feeding tactics to prey on bacteria and 
(1). They swim upwith whiplike tolls; spew poisons  algoe. Sometinies Pfiesteria extract chloroplasts 


thal stunt the fish, and feed on the fish's fluids. As from algae and use photosynthesis to supplement 
the fish die, Priesteria reproduce. Frosh cysts (3! their food supply—thus Phiestena pisciciada, an 
return to the bottom to await new victims animal, masquerades as a plant, 
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Logging May Aid 
One Bird of Prey 


Cutting down trees means 
disaster to most birds, But 
on the 4,700-square-mile 
island of Chiloé off Chile, 
the chimango caracara, 
a member of the falcon 
family, may actually be thriv- 
ing because of logging. 
“Chiloé's temperate rain 
forest is steadily being 
logged by the islanders for 
subsistence agriculture,” says 
omithologist Joan Morrison 
of the University of Florida, 
here Measuring @ caracara. 


“As the forest becomes frag- 
mented, caracaras move inte 
open areas to find food. 
With less cover, smaller for- 
est birds and their nestlings 
may be more vulnerable to 
predation by caracaras.” 

When Morrison substi- 
tuted clay eggs for real ones 
in songbird nests, caracaras 
tried to break them, leaving 
their beak marks in the clay. 
She also banded several 
chicks and a pair of adults, 

Small populations of a 
related species, the crested 
caracara, live in Florida, 
‘Texas, and Arizona. 








THE SEATS ARE LEATHER. 
OF COURSE, SOME FIND THE FACT THEY’RE 
HEATED TO BE MORE APPEALING. 


LAND CHEROKEE * 
LIMITED, THE WORLD'S FAS 
SPORT UTILITY VEHICLE 
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| Geographic and Nanonal Pubhe Rade present /ronters m the Seal a special digital 


stercd: production. in December of RADIO EXPEDITIONS, the acclaimed series bested] by Alex 


Chadwick. Chveruse and pollution threaten our once pristine underwater fronters, tmicluding 





te crown wells of our coastines, the 





Ive carnal rect: Aswe mark the 25th annrversary of the 


= Be. 


Aononal Marine Sanctuaries system, will we show as much determination to save these 


submerged kingdoms as we have-our national parks? Call your local NPR station tor times, 
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Waste Not—” Use Less Stuff” Aiming to cut down holiday waste, ULS 

declared November 20 Use Less Stuff Day, Be- 
Ten million computers a year are discarded by = tween Thanksgiving and New Year's, wrapping 
U.S. businesses, says a group called Use Less paper, packaging, and discarded food add an 
stuff (ULS). It has more than a hundred affili- extra five million tons of trash to the nation’s 
ates, waste watchdogs such as the EPA and landfills. In the U.S., 2.7 billion holiday greet- 
grassroots organizations. Many of these PCs ing cards are sold each year. If everyone sent 
recycled by High-Tech Metal Recyclers (USA) = one card fewer, it would save over 50,000 cubic 
Inc. in San Francisco will be sold to the Philip- —_ yards of paper. And if all households canceled 
pines, ULS says that recycling is important LO of about 150 catalogs they receive, it would 
but that the nation should first reduce waste. save 175,000 toms of trash. 





In France's Bay of Biscay, a Grim Tide 
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IISA BELLS AND WHISTLES 
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EASIER THAN EVER 





TAUIRUIS Now with Ford Chon 


| T 1 j 
1 7 iat r ss ; i TT 
La) yy Cee. Aes Po ped i 
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Virtual Travel With Real Action Heroes 


Wind, waves; and a sallow th a mind of its own—another heart-siopping 
moment for the Lewis and Clark expedition as they explored the Ameri- 
can Weal from 1804 to 1806, That trek took nerve, skill, and muscle. All 
Von need is amodem, Our website unveils a kids feature, based on our Se co-ROMs 
book How We Crossed the West, by Rosalyn Schanzer, that celebrates A Gift With 
Geography Awareness Week, Electronic explorers face the same dangers, | 
choise a course of diction, then find out what Lewis and Clark did. Join 
the crew at www nurtrortalgeognapinc.com/ features 97 west, 

B Victorians thrilled to the story of missionary-explorer 
David Livingstone (below )-with help from a magic lantern 
glass slices shine 
amin in a feature 
enlivened by 
behtnd-the-camera 
Vignettes from the produc 
tion of our TV tlm er 
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Stanley and Livingstene, ROM offers every page 
Take Veer sel af 


3 of every issue through 
/features/97 Hantern 1996. That's 103 years 
@ Share your thoughts | 
about “Uncover 
Patagerias- Lost World” at 
frtediafngenfY7I2/hiriune 


of education pnd enter- 
tarntnent, ariel i fits 
under the tree, 


BOR INFORMATION 
internet ace la ichelpeog Ape COT 
E-matk ngdinges org 


CD-ROMs: Call -ACERET-9939 #5. ancl Canais 


Blocyvtené cal 1-916-459-1004 
































DECEMBER IQ > 


THE NIB IS 


STILE SLIT 





BY HAND 


USING A DISK 





BARELY THICKER 


THAN A 


HUMAN HAIR. 





ANVD YOU THOUGHT 
threading a needle 


WAS DIFFICULT. 





IRA cold nit L& partes it oe 1 


" 
1 | tn vil 

1 of i 
Lo il Fie ie i 4 i Process ft 


Lif (HD Red | 7 nie i E 
il (IFO) ! hed Lt LE i] 1 I eri t | ri 


complete. Hut given 
n inch in thickwes us Hark exact] tr. Luke oll of ous 


ope Be 


PARRER DUOEOLD 





TO ENGAGE SMARTTRAK, 
FORGET ABOUT IT. 





Sometimes an SUV needs extra traction. Luckily the Brovada” doesn't need you to Enow when. 
Its: Smartirak" system is always thinking, immediately sensing slippage and redirecting traction to 
the tires that need it most No buttons, no levers. So even when the read is covered, Brvada’s 
got it covered. 1-800-255-0105 www.ibravadasuvcom 


ee ee Ge) Oldsmobile 


CAPH I 





riya 


BS TMiERS 
Hanging In There for a Job 


1 r 1 ss = :. 1 58 1 = ” 7, oe i 
m strong, feat anything, ane | work cheap. wrote Roy 
Pw ae i np ft 2 | KT. «f tk . i 
bent POT apiece Woidhiae|  Wicl wichols Gee ay 
bs | } yl ti : | _ 1 
basis HCG, £o ROU re phic whe 


THC UM pressed ick wile working at the San Diece Wile! 


" ul a : = ~- g | i | i a | 
Wnimal Park, found lanasel dangiong of acliff in India Ren 


i 
hire, With camera) tests thie a et li apne tier sat 
: 
1 
9 F r r 7 a et — 
A cal triar;— nome vt Or The Oye Coe—ainiis. fo Win 
int Mrated hear, tneicring whe Laden (rao 


a hI . , | hh WT 


The Duthack in 


people, he says ol the 


Focus ranchers, bot Lunerets 


Hhiat “theireheep dict 





gO as Oa | tahoe he athe 7 Ey ln: BJ LI I li aC Fl il Lh WANE 14) OTN 
j i ’ . : us 
gq 1 Tbe 1 bet 7 7 4 = 
H VS SOT Wiis chor Camiidian accent.” Lin 
! j 

i i ii hn rat rel il rT a iJ : : 5 i . , | P r k r 

I] LUT Te a I | 1a) EI yori I i bolivia {l | ve Li ALe ay LEV LiLti al Vie kh Lai hl | if | aL ELE wtih ae 
| at | Ph | I? aT | | yu lin 7 aj ily fate i | i pe . : 1 = 

iat ! a4 | it i UE ui Lit Roi Ws pid Waal ee DOE He Teel | Mean ery PTET 
CH rin at hore with the Mac Li Sain. Al ane point | wis WUVA can you pliotepraph a mat 
"The | 8 ' bath 1 ! | . eee | 5 1 - | r 1 \ 

fF cal in iN ii] Le ! Listhd. i i] CHP TT ‘otf Ls S| i teri le Log ahi | WaT al Hicwve le iL Be a F Ky 

They were sich weloonine tallied fy another bike, sa was to fined out 


NATIONATI 















Like an angry house cat, a 
Bengal tiger (below) flashes 
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the teeth don't protect against 
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Bandhavgarh National Park. 
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